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UNIFORM HIGH QUALITY 
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Y, ZINC BASE DIE CASTING ALLOYS 


Quality control, streamlined pro- 
duction methods insure you uniform 
quality metal, free from impurities 
and gas. 


Trouble-free production and mini- 
mum scrap loss is guaranteed to 
you by the most rigid inspection 


possible. 


All shipments are palletized and 
shipped with certificates of anal- 
ysis — and, delivered to you fast, 


dependably. 


Inquiries are welcome. 


(2 
Ka 


i, 
A, 
% 


Circle No. 15 on Reader Service Card 








DIE CAST ALUMINUM ROTORS with insert laminations are automatically ejected, lifted to the conveyor and 
delivered to the next station for gate removal. A four cavity mold is used on this 500 ton Cast-Master. 


24 HOURS A DAY, 7 DAYS PER WEEK 


Downtime Negligible 


Two good examples of Westinghouse Electric Corpora- 
tion’s die casting production at Bellefontaine, Ohio. . . 
a 100% Cast-Master shop. These hard-working casting 
machines are used ‘round the clock producing a variety 
of electric motor components as shown in the two photo- 
graphs. These are 500 ton Cast-Master cold chamber 
machines for casting aluminum, magnesium and brass. 
They’re designed for the demanding needs of appliance 
manufacturers like Westinghouse who rely on uninter- 
rupted production to meet growing market needs. 

The Cast-Master line includes machines from 100 to 
2000 ton capacity with flexibility of design to adapt to 
your most individual problems. Specifications can be 
changed to provide special shot end arrangements, large 
die plates, extended tie bar centers, special injection, 
automatic lubrication, safety features, special hydraulic 
circuits, variable gooseneck positions, special electrical 
controls, etc. All Cast-Master die casting machines are 
illustrated and described in new catalog CM-100. Ask 
for your copy, today. 


DIE CAST ALUMINUM MOTOR BRACKETS are produced in a two 
cavity mold at the rate of 2600 brackets each day. The con- 
venient accessibility of the hydraulic system is shown in this view. 
Cast-Masters are designed for more production, less downtime. 
H951 

H-P-M DIVISION - KOEHRING COMPANY 


CAST-MASTER 


MOUNT GILEAD, OHIO, U.S.A. 


Circle No. 26 on Reader Service Card 


August, 196! 





ome Because of this ex- 
trusion, engineered with 
Olin Aluminum, 15 floors 
of the TIME-LIFE build- 
ing in New York City can 
be quickly re-shaped with 


_~nothing more than this: 


Olin engineers helped design this unique extru- 
sion to serve as the universal junction of movable 
wall panels. The genius of this extrusion makes 
it possible to change office size, shape and color 
in jig time with nothing more than a screw- 
driver! So many Olin ideas like this have saved 
so much time and money for fabricators, design- 
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ers and architects that modesty forbids telling 
all. As versatile as aluminum is, it doesn’t think, 
doesn’t create designs, or doesn’t fabricate itself. 
That’s why Olin Aluminum offers you the serv- 
ices of its marketing and technical staff. They 
“think aluminum.” Don’t you think it would be 


a good idea to call Olin? ae > 
wilin 
ALUMINUM 


400 PARK AVE._NEW YORK 22.NEW YORK 
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FEATURE ARTICLES 23 EXTRUSIONS AND CASTINGS UNDER HIGH STRESS 


23 B-70 gets 700 Shapes from 350 Extrusions 


For North American Aviation’s big Mach 3 bomber, extrusions 
will replace forgings, weldments, machined bar stock, and _press- 
formed sheet metal in many critical areas. 


B-70 FORECAST—Steel Investment Castings for Supersonic Transports 


Tremendous demand for large, high-quality investment castings 
may result from development of the supersonic airliner market. 


Convair 900—investment Castings 


A casting heat treated to 200,000 psi ultimate strength is a critical 
load-bearing part in the fastest commercial jet transport now being 


produced. 


Die Castings Seal Jet Liner Fuel Tanks 


The Boeing Company’s jet airliners use aluminum die castings 
that stand up under severe aerodynamic pressure and wind erosion. 


B-70 Program Develops High Performance Materials 


Bomber’s development shows how industry can produce special 
materials and techniques to satisfy the stringent requirements of a 
highly specialized application 


DESIGNING FOR POWDER METALLURGY 


The economies of designing powdered metal cams are described 
in this forth article in a series on powder metallurgy applications 





FINISHING SECTION SAFE CYANIDE DISPOSAL 


Successful disposal of toxic cyanide wastes without danger to the 
public has been achieved at General Motor’s Oldsmobile Division. 
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your iron powder 
headquarters 


The new Alan Wood direct reduction plant 


employs the industry’s most advanced tech- 
nology. 


From it comes Iron Powder with purity and 
uniformity that offers you new design flexibil- 
ity . . . new fabricating possibilities . . . prod- 
ucts of superior quality, closer tolerances at 
reduced production costs. 


Behind this modern fifty-ton-a-day facility 
are many years of metallurgical research and 
pilot plant operation. Within its complete 
laboratory facilities, a continuing program 
of application investigation and analysis 
helps customers improve their production 
operations. 


A.W.Iron Powder can be custom blended to 
your most exacting specifications. 


Make Alan Wood your Iron 
Powder Headquarters. You'll 
like the prompt deliveries and 


the helpful Customer Advisory 
Service. 


ALAN WOOD STEEL COMPANY 


CONSHOHOCKEN, PA. 
FOR MORE 
INFORMATION 


1 am interested in iron Powder for 
Cl Molding [Friction [] Other 3 i ae 
IRON POWDER DIVISION 
ALAN WOOD STEEL 
COMPANY 


Conshohocken, Pa. 


NAME 





TITLE 





COMPANY 





ADDRESS. 








AMERICAN STEELMASTERS FOR 135 YEARS 
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Tops in LUBRICITY ... 





yf? 


UCON 


SYNTHETIC FLUIDS 
and LUBRICANTS 


STOP inefficient operation . ..down-time... 
increased maintenance and repairs! 

These are the frequent problems resulting 
from high-temperature industrial lubrication 
with conventional lubricants. 





Experience has shown that Ucon lubricants 
often provide longer periods of continuous 
plant operation without a breakdown due to 
lubrication failure . . . as in the calender rolls 
shown in the illustration. That’s because the 
decomposition products of Ucon lubricants are 
soluble fluids or volatile products rather than 
sludge or carbon. 


Ucon water-soluble and water-insoluble 
types have high viscosity indexes and low, 
stable pour points—a combination of features 
that meets the problems of cold weather start- 
ing and effective operation at temperatures as 
high as 500 degrees Fahrenheit. 

Freedom from carbonized deposits—made 
possible by clean burn-off properties—also 
makes Ucon lubricants highly desirable as 
liquid carriers for graphite, molybdenum di- 
sulfide, or other solid lubricants. 

Because of their own unusual properties— 
plus the fact they have all the desirable qualities 
of high-grade mineral oils—Ucon lubricants 
simplify conversion from standard petroleum 
oils. 

For complete information on Ucon lubri- 
cants to meet your lubricity and temperature 
requirements, call your Carsipe Technical 
Representative, or write: Union Carbide 
Chemicals Company, Division of Union 
Carbide Corporation, 270 Park Avenue, New 


York 17, New York. 


| CON 18 a registered trademark. 


Reeees CHEMICALS 
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ELECTROLUX CASTINGS PROVE THAT 


LESTER'S CERTIFIED CLAMP 


IS ALL YOU NEED..... 


The theory in figuring the clamp required to hold an 
aluminum die casting is to multiply the plunger tip 
pressure by the projected area of the shot and then 
divide by 2000—that gives you the theoretical load in 


tons. Take the part shown above. With 105 sq. ins. of 


projected area and plunger tip pressure @ 11,000 p.s.i., 
the theoretical clamp required would be close to 600 
tons. And some die casters would recommend more, 
perhaps 800 tons, to avoid “normal” blowback. That's 
theory. The fact is, these parts run on a 400 ton Lester ! 


How Come? Well, one point is that the molten metal 
is never an entirely hydraulic fluid, as theory supposes. 
But even more important is the fact that the Lester 
one-piece cast steel frame delivers every pound of its 
CERTIFIED locking tonnage to clamp the die evenly 
and solidly for the life of the machine. No blowback, 
no misalignment, no sagging, no adjustments. 


LESTER DIE CASTING MACHINES 


Distributed by Lester-Phoenix, Inc. © 2708-L Church Avenue . Cleveland 13, Ohio 


— Agents in principal cities throughout the world 








The name “Electrolux” is known to millions of 


homemakers as an outstanding vacuum cleaner. 
The Electrolux Corporation of Old Greenwich, 
Connecticut, has built this recognition by produc- 
ing and using high-quality precision made parts. 

About two years ago, after a year of investiga- 
tion, Electrolux decided to start manufacturing 
its own aluminum die castings. After inspecting 
a number of makes of die casting machines in 
various plants, they selected and purchased several 
Lester die casting machines. The new department 
has been producing precision castings from the 
Start with good results from their Lester machines. 


If you are looking for modern die casting equip- 
ment that delivers its rated clamp and capacity, 
to produce dense, flash-free parts — write for 
specifications on Lester Die Casting Machines. 
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Reynolds offers 


you selectivity 


and versatility 


in 6063 


Extrusion Ingot 


Choose the one for the job to be done 


6063 


Reynolds offers refinements of 
6063 homogeneous ingot that are 
designed to increase extrusion 
efficiency and product perform- 
ance. Availability of specifications 
S6063 and T6063 as modifications 
within 6063 chemical limits fur- 
ther adapt the “all purpose” 
alloy to some of the specific prob- 
lems of the extruder. 

For T42 or T5 temper in hol- 
low sections or thin solid sections 
use Reynolds $6063. It will give 
improved surface and extrude at 
higher speeds. It is not recom- 


T6063 


mended when mechanical proper- 
ties of T4 and T6 are required. 

For maximum strength and 
hardness use Reynolds 76063 
where some degree of extrudabil- 
ity and surface finish can be 
sacrificed. 

Reynolds regular 6063 is still 
the industry standard of excel- 
lence for the majority of extruded 
shapes. 

Our complete Engineering Serv- 
ices and Metallurgical Depart- 
ments are always at your service 
to provide more specific informa- 


Watch Reynolds TV show “‘Harrigan & Son’’, Fridays—ABC-TV 
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tion and problem solutions on any 

area of extrusion production. 
Reynolds Metals Company, P.O. 

Box 2346-FP, Richmond 18, Va. 


REYNOLDS 
ALUMINUM 
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Because we've always 
welcomed “‘little’”’ jobs, too— 


We’ve become 
the biggest in the 
investment 
casting field... 


No investment casting job has ever been or ever will 
be too small for us. 


WE DON’T HAVE ANY “SIDELINES,” nor is invest- 
ment casting only a sideline with us. It is the “be-all 
and end-all” of our economic existence. 


AS A RESULT: anybody who thinks that an invest- 
ment casting will help him solve a problem gets the 
unqualified attention of the top talent we have to 
offer—from our trained field engineers, our design 
engineers, our estimating staff, our tooling men, 
and our production specialists. No one of these 
groups cares whether your order is for 50 parts or 
100,000. If they accept the order, they want it 
handled to or above “specs”. 


WHY? SIMPLY BECAUSE THESE MEN ARE DEDI- 
CATED to producing the finest that the process can 
deliver in any design, in any castable alloy and in 
quantities so small that it might surprise you. 
THEIR ATTITUDE IS FAR FROM PHILAN- 
THROPIC; they realize full well that your “little 
ones” may soon grow up. 

ARWOOD IS READY WHEN THEY DO... more so 
than any other investment caster. In fact, we can 


Machine the simple... cast the complex 


A complete service from design through tooling, 
production and finish machining. Seventy - one 
engineering representatives from coast to coast. 


ARWOOD CORPORATION - 


PLANTS IN BROOKLYN, N. Y.; TILTON, N. H.; 


aL ana A 


= 


; eo 


take in stride all the volume that’s required. Our 
five plants, each fully integrated,can handle the 
biggest job you can offer. 


ONCE. THE PROTOTYPE PHASE IS COMPLETED, 
Arwood can give you the quantity production you 
need, and deliver it when you need it. 


WHAT MORE CAN WE SAY? Simply this. Most 
“difficult” components, no matter what the alloy or 
quantity, might well be produced as an Arwood 
investment casting... and THE COST IS OFTEN 
EXTREMELY LOW, compared with conventional 
methods. 


ON THE OTHER HAND, IF WE CAN’T DO IT— 
and do it economically —we’ll be the first to tell you 
so immediately. 
customer. 


We’d rather lose an order than a 
Try us and see. 





ARE YOU REALLY UP-TO-DATE ON WHAT 
INVESTMENT CASTING CAN DO? Our 
“Practical Guide’”’ 


48-page 
gives forthright answers... tells 
how to design for the process, gives complete tables 
on properties. It’s yours for the asking. 


323 West 44th Street, New York 36, New York 
GROTON, CONN.; 


LOS ANGELES AND LA VERNE, CALIF, 
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Ca sti n 4 a bout technical news of applications e processes 


involving precision metal molding 


Aluminum Wheels May Be Next Major Automotive Improvement 


Wheels with an integral wheel, hub, and brake drum will probably 
be the next major application of aluminum in automobiles according 
to the Kaiser Aluminum & Chemical Corporation. Tests conducted 
by Kaiser in cooperation with auto companies have shown the cast 
aluminum wheels to have superior brake performance, ride, and 
strength. “As a result of these tests we believe the aluminum wheel 
eventually will become standard on American automobiles,” a Kaiser 
official commented. 

The superior brake performance results from aluminum’s ability 
to dissipate heat. The entire wheel acts as a heat sink, keeping the 
brake assembly cooler and preventing brake fade. 

Present aluminum wheels weigh 30% less than the conventional 
iron drum and steel wheel, but are just as strong. This lowers the 
unsprung weight of the car, improving ride and handling. A major 
auto manufacturer accepts steel wheels if they fail at 80,000 to 85,000 
cycles in a dynamometer fatigue test. Aluminum wheels have endured 
500,000 cycles in the same test without failing. 

In the photo, professional racing driver Rodger Ward is shown 
pointing to one of the aluminum wheels which he installed on his 
own car. Aluminum wheels are now offered as optional equipment 


on one make of auto and are standard equipment on some trucks. 
Currently the wheels are being made by permanent mold and 
modified permanent mold casting techniques. 


New Process Improves Properties of Graphite-Metal Compounds 


A new process for combining, or wetting, graphite 
with metal has been developed and patented by Ford 
Motor Company. Iron, nickel, copper, silver, cobalt, 
and their alloys can be combined with from 10% to 
90% graphite in the new process. Dixon Sintaloy, Inc. 
is the exclusive licensee to produce the new materials 
for commercial sale in the United States. 

The process produces intimate bonding between 
graphite and metal. Graphite metal compositions made 
by the new technique show greatly improved me- 
chanical and electrical properties. In some composi- 
tions the brittle characteristics of graphite are great- 
ly reduced. 

Widespread use of the new materials is expected 
in the fields of self-lubricating bearings, graphite metal 
- brushes, electrical contacts, seals, resistance elements, 
and nuclear applications. The materials have low fric- 


tion characteristics and are self lubricating. They 
also can be used where unusual electrical qualities 
are required. 

Initial tests show transverse rupture strengths as 
high as 50,000 psi and compressive strengths up to 
120,000 psi. Pressure values are as high as 200,000, 
compared to 25,000 with standard self-lubricating 
bronze. 

The new process greatly reduces the dimensional 
change normally associated with graphite during the 
sintering cycle. Final components will need little, if 
any, machining according to present indications. The 
material is malleable enough to be sized in production 
equipment at high speed even where exceptionally 
close tolerances are required. Some compositions of 
graphite and steel are heat treatable by conventional 
techniques. 
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SILICONE NEWS from Dow Corning 


For Get-away 





Silicones Speed Production of 
Crankshafts for Ford Falcons 


“Fast get-away” is an appropriate description for the way foundry shell 
molds pop free from patterns coated with Dow Corning silicone parting 
agents. Quick. clean and easy release every time helps assure uninter- 
rupted production, retention of close tolerances. less machining. Here's 


proof from the Ford Motor Company foundry. 


In one production operation, shell molds for casting crankshafts are made 
on a high production. multi-station rotating machine. Failure of just one 
shell to separate from its pattern would quickly bring operations to a 
halt... result in waste, rejects and mounting labor and material costs. 
But not at Ford. Their foundry engineers prescribed the right preventive 
medicine years ago when they settled on an emulsion of silicone as a shell 
mold parting agent. All it takes for good results is a light spray coating 
of the dilute emulsion. 


For complete technical information 
about any silicone product, contact 
the Dow Corning office nearest you. 


first in 


ET ii ferelars. 


In another shell mold operation Ford dips 


multi-unit engine valve patterns in the 
dilute emulsion. Even with such deep draws 
as are encountered with small diamete 
valve stems, release is clean and easy 


production stays on schedule. 


If lack of “fast get-away” is hampering 
your production, why not put Dow Corning 
Silicones on the job? Send today for a 
free manual detailing “how to use silicone 
parting agents in shell molding.” 


Address Dept. 4520 


Dow Corning CORPORATION 


ATLANTA BOSTON CHICAGO 
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machining operations 


This target revolver barrel is now 
being made by the new Hitchiner 
Ceramic Shell technique of invest- 
ment casting. 7hirty-five machin- 
ing operations are eliminated! 
The only external finishing required 
is partial polishing. 

Investment casting may provide 
many benefits for you...choice 
of alloy... flexibility of design... 
improved parts performance.. 
reduction of costs. Maybe one of 
your parts can be made better 


for less. Write for 


complete 
technical 
and facilities 
information. 


HITCHINER 


Milford 3,New Hampshire 
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 S letters 


the readers’ forum 


Tantung investment castings 


In the May issue of PMM, I read 
the interesting article by Messrs. 
R. A. Haskell and A. N. Neyrinck 
pertaining to tantung investment 
castings. Can you please tell me 
where I can get quotations on parts 
made from this material.—F.].D. 


This reader's letter has been for- 
warded to Vascoloy-Ramet Corp. 
of Waukegan, Illinois, producers of 
tantung investment castings.—Ed. 


Simulated die castings 


We would appreciate any addi- 
tional descriptive information you 
may have regarding the “Simulated 
Die Castings” mentioned on page 
10 of your June 1961 issue. In addi- 
tion, we would like the address of 
the Newton-New Haven Company, 
developers of the castings.—L.A.G., 
Products Design Engineer 


Additional information on simu- 
lated die castings can be secured 
from the Newton-New Haven Com- 
pany, 689 Third Ave., West Haven 
16, Conn.—Ed. 


Jewelry finish plating 


In the article “Jewelry Finish 
Plating on Zinc Die Castings” ap- 
pearing in your February issue, 
reference is made to the Albany- 
Chicago Company. Could you 
please send me the address of this 
company?—E.B. 


The Albany-Chicago Company 
is located at 3253 South Normal 
Boulevard, Chicago, Illinois.—Ed. 


Decorative castings 


We would appreciate your sup- 
plying us with the names and ad- 
dresses of molders and casters of 
decorative items such as statues, 
miniature trade marks, and auto- 
motive ornaments. I believe that 
many of these are made by the 
slush molding process.—N.S. 


Castings of this type are made 
by Banthrico Industries, Inc., Chi- 
cago, Illinois.—Ed. 





vour industrial 


WORKHORSE 


DURACAST 


investment 


*DURACAST- 30 
*DURACAST-40 


NEW workhorses for you. 
Write now for literature 
on new Duracast-30 and 
Duracast-40. Learn what 
they can do for you. 


For Non-Ferrous Metals 
K-90 
DURACAST 
DURACAST-20 


Backups for Ferrous Castings 


FERROMOLD-VACUUM TYPE 
VIBRAPOUR-VIBRATING TYPE 


KERR MANUFACTURING CO. 


6081 Twelfth St. « Detroit 8 WY realle rela) 


DEALERS 
CASTING SUPPLY HOUSE « New York, New York 
DICK ELLS CO. ¢ Los Angeles, California 
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Die Casting 
Mold Steels 









Hotform 


The most widely used hot work die steel—developed orig- 
inally for aluminum die casting with high resistance to 
erosion and heat checking. Very resistant to thermal shock, 
and will withstand working temperatures up to 1000°F. 


Speed-Cut 


A high quality, free machining steel for the die casting of 
white metal alloys, plastic mold plates and parts. Machines 
readily at 275 to 325 Brinell. Available annealed or pre- 
treated. 






VANADIUM-ALLOYS STEEL COMPANY 


GENERAL OFFICES: LATROBE, PA. 


Mold and cavity steel specially developed DIVISIONS: Anchor Drawn Stee! Co. + Colonial Stee! Co» Metal Forming Corporation + Pittsburgh Teo! 
° . ; ° ° : Stee! Wire Co + Vanadium Alloys Stee! Co 
to permit high surface finishes in die casting SUBSIDIARIES: Vonsdium Alors Stee! Conado Limited + Vanadium Alloys Slee! Soe thane 
. . *,* e Fins Vanadium Alto: U 
dies and plastic mold cavities. Also used for —————_® Ss 
mold plates and parts. Furnished annealed 





or pretreated to 275 to 325 Brinell. Pre- 
treated MC is uniformly hard throughout 
sections as large as 20” x 10”. 






Send for complete metallurgical and application data on these First Quality Die Casting and Mold Steels 
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INTEGRATED PRODUCTION—from Ore to Ingot 


Underground scene in American Zinc’s East Tennessee zinc mines. More than 50 years’ reserve of zinc ore has been developed here. 


Assures the Uniformity and Purity of 


ss PANES ry r Tisserant : 
4 rt fm vik #) 7 Seeieeaaes tl i i : 
Chava ore $k: aS VERRRARKS ES Ain, a bs eneys 
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Cell room in American Zinc’s electrolytic zinc plant at ieaaual il, Special high-grade zinc is produced at this modern refinery. 


AZCO Zinc Die Cast Alloys 


Latest spectrographic analyzing ce is employed to assure accurate control of alloys at all times. 


You set your specification—get your specifica- e merican 
tion with AZCO Zinc Die Cast Alloys. AZCO 


Alloys are produced from American Zinc special 


high-grade slab zinc—quality controlled from 
ore to ingot to assure the purity and uniform 
analysis you need for trouble-free production. 
From our Monsanto, Illinois, plant in the center 
of the ‘‘Zinc Zone,"’ you get the fast, depend- 
able service you need to meet your production 
schedules. Phone for immediate attention. 


imc sales company 


1515 Paul Brown Building, St. Louis 1, Missouri 
Distributors for: 


AMERICAN ZINC, LEAD AND SMELTING COMPANY 
Detroit « Columbus, O. «Chicago*St. Louis *New York 
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new products & developments qualified readers can get complete 


details on these products. Use the reader service cards. 


1200-ton die casting machine 


BUHLER BROTHERS ENGINEERING 
works—T his Switzerland-based 
firm has announced that a 1200-ton 
die casting machine is now their 
largest model. The machine can 
make aluminum castings weighing 


up to 66 lb. This model is already 
producing cylinder blocks and 
large housings for the automobile 
industry. In the near future Buhler 
hopes to announce a 2000-ton ma- 
chine for aluminum. 
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Controller operates on a 
new design principle 





JELRUS TECHNICAL PRODUCTS CORP. 
—Oven and furnace temperatures 
or other process variables are ac- 
curately programmed by this pro- 
gram controller which operates on 
the photoelectric principle. A beam 
of light directed at a mirrored me- 
ter face is interrupted by a pyrom- 
eter needle. This actuates a relay. 
A cam, cut to produce the desired 
time-temperature relationship, ro- 
tates the optical system to its cor- 
rect temperature position. 
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Vacuum degassing unit 
suited for foundry use 


F. J. STOKES CorP.—This vacuum 
degassing unit, especially suited 
for foundry operation, effectively 
removes trapped gases from molten 
metal. The vacuum chamber and 
pumping system are mounted on 
a common base-plate and occupy 
less than twenty square feet of 
floor space. The unit is shipped 
completely assembled and tested, 


requires no special foundation, and 
is easily installed in less than one 
day. 
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Solder melting units 
provide even heat 


STA-WARM ELECTRIC ©O.—Solder 
melting units are equipped with 
blanket-type heating elements 
which distribute heat evenly to 
bottom and side walls at minimum 
watt density. Even heat distribu- 
tion eliminates hot spots and re- 
duces solder decomposition. Either 
standard or custom models are 
available in a variety of sizes and 
shapes. 
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Trim press produces neatly 
sheared castings 


B & T MACHINERY DIv., Greenlee 
Bros. & Co.—This two-bar trim 
press exerts twenty tons of working 
pressure in the trimming stroke. 
High approach velocity and slow 


shearing speed result in clean, 
neatly sheared castings. 

A pressurized hydraulic system 
virtually eliminates cavitation and 
air entrainment, producing faster 
operating speeds. Press design pro- 
vides high stability of the frame 
and moving platen. 
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more New Products on page 62 
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MINICAST Proved Feasibility of 
Thin Walls, Close Tolerances 


Section thickness is critical in airborne connectors 
where weight is a liability and strength is essential. 
Plastic patterns, pioneered at Casting Engineers, 

- assured uniformity in detailed configurations, met 
all MIL interchangeability specifications for toler- 
ances on diameters and concentricity. 

Casting Engineers can make a significant con- 
tribution to your component design and production. 
MINICAST parts slash machining costs, eliminate 
secondary operations. 

MINICAST means precision, 
dependability . . . and economy. 


Send for this new brochure today. 
it tells how to specify investment 
castings to cut production costs. 

it's free without obligation. 


Casting Engineers 

PLANTS IN CHICAGO AND NEW YORK CiTy 
Address inquiries to: 

2321 N. BOSWORTH AVE. ¢ CHICAGO 14, ILL. 
BUckingham 1-5940 

AS LL RETEST So RRND 
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de Production 
. of Large 
VI Wax Pattorne 


SHERWOOD Wax 
Injection Presses 


You can make ‘‘Quality’’ 

wax patterns when wax is 

injected at low temperature 

and high pressure into 

warmed dies, according to 
a recent 1.C.I. technical report. Sherwood Wax Injection 
Presses extrude wax at low temperatures, under hydraulic 
pressure, directly from refillable cylinders. The wax may be 
in paste form for minimum shrinkage. Improved design 
Sherwood Presses provide maximum convenience in opera- 
tion, greater reliability. Several models available—maxi- 
mum cylinder capacity, 285 cubic inches—makes patterns 
for up to 80 Ibs. of steel or brass. Injection pressures and 
temperatures adjustable over wide range. 


For the best Wax Patterns - Saunders “Blue Wax” 


“Blue Wax"’ has good hardness, wide ‘‘mushy”’ range, high 
tensile strength, low expansion rate and low ash content. 
Your first, low cost trial run will prove its value! 


Write or call for descriptive literature today! 








Alexander Saunders « CO., INC. 


95 Bedford Street, New York 14, N. Y. 








You ask for it—we'll send it! 


New booklet tells all about 
GRAFO—the super-protector 


Use GRAFO Water Products for high heat and excessive 
pressures, for press forging, extruding, etc. Use GRAFO 
Oil Dispersions for hammer forging, oven conveyors and 
general industrial applications. 


> Send for this booklet, explaining the proper graphite 
dispersions for specific operations. Use the coupon. 


GRAFO COLLOIDS Corporation - sharon, Pa. 


ereceeececccceeees Mail this coupon today eeeeeeeeeseeeeese® 
GRAFO COLLOIDS CORP. 1 
289 Wilkes Place, Sharon, Pa. 


Please send new booklet on GRAFO colloidal dispersions, to 
Name of Company 
cfo Mr. 
Street 
City Zone State 
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Castmatic 


Model 700 


cold chamber 
@ oil hydraulic 
@ automatic 


@ platens adjusted by 
motorized central screw 


schedules pre-selecting 
panel 








Characteristics 


DIE CASTING MACHINES 





Max, shot capacity (Al.) 
locking force 

Max. Thickness of the die 
platens adjustment 
opening stroke 





e cold chamber, horizontal and vertical 
from 135 to 2500 U.S. Tons 


e hot chamber, from 135 to 1100 U.S. Tons 




















Novate (Milano) 
Italy 
Via Vialba. 56 
Telephone 3 49 16 61/2/3/4 
3 49 17 &5/6/7/8 
Telegraph TRIULZIPRES 
NOVATE 


MILANESE 





INJECTION MOULDING MACHINES for thermoplastics 


WE ALSO MANUFACTURE: PRESSES for metal sheets and extrusion 


PUMPS and water hydraulic plants 





Model Z/250 


hot chamber 


@ oil hydraulic 


@ wedge lock positive clamping 


@ schedules pre-selecting panel 


pastmatic 
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W-FR) INVESTMENT CASTINGS 


in metals 
that meet 
your specific needs 





Resist abrasion 
Resist corrosion 


Resist temperature extremes 
Withstand shock 
Non-magnetic 


Do your small parts require any of these 
characteristics? V-R Investment Castings in alloys 
such as Tantung, cobalt and nickel base metels, 
stainless steels, beryllium coppers and copper 
base or silicon bronzes are readily available. 
Other alloys, with specific physicals, can be 
developed and cast to meet your requirements. 
Irregular shapes, unusual contours and exacting 
detail on internal and external surfaces 
are accurately and economically produced. 
V-R Investment Castings are the practical answer 
to many of your small parts designing problems. 
Write for complete information today. 

Parts shown VASCOLOY-RAMET CORPORATION, 

actual size 868 Market Street, Waukegan, Illinois. 


The outstanding properties of Tantung 
are also available in larger parts 
produced by other casting methods. 


FIRST CHOICE of more and more designers 
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news of industry & associations activities of people, companies 


groups in the precision metal molding industries 


promotions 
& changes 


Coast Metals, Inc.—F. Kenneth Iverson 
has been appointed executive vice presi- 
dent. Previously, he was manager of 
sales at Cannon-Muskegon Corp. 


Misco Precision Casting Co.—Nick G. 
Lirones has been appointed develop- 
ment project engineer. 


Hitchiner Manufacturing Co.—David M. 
Gibson has joined the company as man- 
ager of marketing services. 


The Youngstown Foundry & Machine 
Co.—Fred Kamena has been named chief 
design engineer, Hydraulic Press Div. 
Stanley T. Bowden and Joseph Mein 
have been chosen to direct the division’s 
sales throughout the world. This division 
is expanding in the field of hydraulic 
extrusion presses 


Vanadium-Alloys Steel Co.—A. R. John- 
son and Daniel H. Yates have been ap- 
pointed as manager and assistant man- 
ager of the Research Department. 


Sterling Aluminum Products, Corp.— 
Harry R. Mize has ben promoted to vice 
president and general sales manager of 
the company and all its subsidiaries. 


Allegheny Ludlum Steel Corp.—Grady 
L. Roark has been appointed general 
manager of sales 


H. M. Harper Co.—James Fairbairn has 
been promoted to director of purchases. 


Rossborough Supply Co.—William F. 
Joseph has been named Technical Direc- 
tor. He will be responsible for complet- 
ing development of several products for 
the non-ferrous foundry industry and 
will render technical service to custom- 
ers. 


more on page 46 


IVERSON LIRONES 
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Extruders told to build new markets 


— 


EXECUTIVES of Channel Master Corp. sit in open panel at AEC session. 


The aluminum extrusion industry 
should give more attention to build- 
ing new markets, D. A. Rhoades, 
president of Kaiser Aluminum & 
Chemical Corporation told the 
summer session of the Aluminum 
Extruders Council. 

In a frank discussion of extrusion 
industry problems, Mr. Rhoades 
touched on pricing, profits, sales 
volume and industry practices. The 
future of the industry, he told 
them, will depend upon the good 
planning, service, adequate pro- 
motion and market development by 
the extruders. 

Meeting at Ellenville, N.Y., the 
largest summer meeting yet held by 


the AEC was hosted by Channel 
Master Corp., major producer of 
TV antennas, transistor radios, TV 
tubes and other electronic devices. 

Following a full day inspection 
of Channel Master’s extensive plant, 
including a new 3,000 ton B-L-H 
extrusion press currently being in- 
stalled, the corporation's executive 
staff sat in open panel to answer 
detailed questioning by the visitors. 
Harry Resnick, president of the 
electronics firm, led the discussion 
on technical, sales, personnel and 
office management practices. 

Next session of the Council will 
be held in Detroit in September. 


more Industry News on page 5! 
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Mow trom stock... [DS] CAST STEEL GOOSENECKS! 


Whatever your die casting machine, you available from stock, too. 
can now order longer-lasting* Dodge cast Why not write us today, while you think 
steel goosenecks from stock, machined and of it? We’ll be happy to furnish complete 


sleeved ... ready for your use. details, without obligation. 

Pictured here are just a few of the many cae hi 

c e life! 

Dodge cast steel goosenecks that are available "Users report better than year service lif 
... ready for shipment. 

Check the ones that fit your machines — DODGE STEEL COMPANY 
then ask us for a quotation. If you don’t see Dodge Products Division 
your particular gooseneck, ask us about it. 6501 State Road 
Chances are we’ve made it and it’s available. Philadelphia 35, Pa. 
What’s more, a wide variety of cast steel ‘ 
replacement die casting machine parts are ®@ Phone: DEvonshire 2-2200 


DODGE 
THE MOST IMPORTANT ALLOY IN A STEEL CASTING 1S QUALITY  |PRODUCTS 
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Just a whisker away 
from five-9 purity 


BUNKER HILL 


special high grade (99.99+%) zinc 








also...zine base alloys 


The first 99.99% zinc to be available on a 
commercial scale bore the famous name of 
BUNKER HILL. 


possible percentage of impurities. 


When you buy Bunker Hill Special High 


Grade Zinc and Zinc Base Alloys from 


Today, this time-honored brand, available National Lead Company, you get the bene- 


from National Lead Company, analyzes 


very close to five-nine purity. 


It is belaboring the obvious to point out the 


advantages of using metal with the lowest 


fits of high purity ... plus the distribution 
advantages inherent in National Lead’s 
nationwide network of metal stocks. Profit 


by these extras... starting now! 


Write, wire or phone nearest office 


National Lead Company 


General Offices: 111 Broadway, New York 6, N. Y. «© Branches in principal cities 
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THE NEW ENGLAND DIE CASTING COMPANY, West Haven, Conn. 
CHAS. W. OHSE, Pres. 
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EXTRUSIONS 
AND CASTINGS 


UNDER HIGH STRESS 


B-70 gets 7OO shapes 


from 350 extrusions 


By SCHOLER BANGS, Western Editor 


, 


YW ov pDon’rT SQUIRT AIRPLANES FROM EXTRUSION DIES! 
Or do you? 

North American Aviation’s big Mach 3 bomber, the 
B-70 Valkyrie (above), can be acclaimed as the 
world’s first “extruded airplane”. 

This is because more than 700 shapes of steel and 
titanium strips and fittings, holding and sinewing to- 
gether its multitude of parts, will have been fashioned 
from 350 basic extrusions. 

In the tri-sonic bomber, extrusions will replace 


forgings, weldments, machined bar stock parts and 
press-formed sheet metal in many critical areas. 

Why extrusions? 

They will cut costs by reducing machine fabrication. 
They will give strength not attainable in other meth- 
ods of shaping metals. 

For example: 

Between 75 and 80 percent of the extrusion-born 
parts will be made from PH15-7Mo Cres steel. Ma- 
chined from rough extrusions and heat treated, they 
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will give an ultimate tensile strength of 180,000 psi. 
If machined from rolled bar stock they would have, 
after heat treating, an ultimate strength of only 100,- 
000 psi. 

In many instances it would have been physically 
impossible, if metallurgically acceptable, to forge to 
small size and thin web the rough shapes that will 
farther the ultimate structural members. The largest 
of the extruded cross sections will fit into a circle of 
8 in. diameter; the smallest within a 2 in. circle. 

By calling out extruded stock, North American has 
0 able to obtain rough cross sections limited to 
% in. wall thickness for PH15-7Mo Cres. This was 


found to be a thickness limit which, if exceeded, would 2. A MULTITUDE of §nish- 3. ONE OF MANY hap. 
reduce ductility and, through delta ferrite content, in- ed extrusions, will come from machined from the rough e 
duce risks of premature failure. this single base shape. trusion shown in figure 2. 
While extruded shapes can be held to tolerances 
that allow as-extruded use in countless commercial 
applications, this goal is still to be reached in the ex- 
trusion of the tough steels and titanium that will go 
into the B-70. 
North American would be delighted to find vendors 
and machines that could produce precision extrusions 
for the B-70; but is happy enough to obtain extruded 
roughs that arrive with a “fat” wall thickness of 5/32 
in. 
Some B-70 extrusions need relatively little removal 
of “fat” to attain final dimensions that in many in- 
stances must be held to a tolerance of +0.002 in. 
In others the shapes may be machined to thicknesses 
ranging from 0.020 to 0.080 in. 


The latter are machined strips that become edge 
seals for honeycomb panels fabricated from the same 
steel, PH15-7Mo Cres. be 
Machined in a relatively soft state, the extruded = : > 
roughs arrive in annealed condition. The finished ‘cpemstaeey ete 


strips gain heat treatment and ultimate strength dur- 4. HEAVY DUTY, highly accurate machine tools are re- 
PS 5 : au quired to machine the basic extruded shapes. 


ing the brazing process which seals them to the edges 
of honeycomb panels. 

Raw extrusions for the B-70 may have the appear- 
ance of the shape seen in figure 2. The ruler in the 
photo indicates its rough dimensions. The metal 
PH15-7Mo Cres. 

A raw shape such as this may contribute, in final 
machining, a variety of ultimate shapes that can be 
contained within the raw profile. An example of final 
machining of a raw shape is seen in figure 3. 

Typical of machine tooling required to shape such 
extruded stock is the Sundstrand Omnimill seen in 
figure 4. The extrusion being worked will become a 
PH15-7Mo Cres edge member component of a honey- 
comb panel. 

Machining such shapes to ultimately fine dimensions 
is attended by difficulties. Distortion, warping, stretch- 
ing, work hardening, surface finish defects, and cutter 
life all become factors which defy close tolerances and 

1. SCALE MODEL of the B-70 is examined by Al White, the integrity of thin cross sections. 
chief test pilot for North American Aviation, Los Angeles An indication of dimensions and tolerances for a 
Div. White will fly the first Mach 3 aircraft. final shape such as is displayed by figure 3 is had 
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5. DIMENSIONS 
& TOLERANCES 
of a finished part 
to be machined 
from an extruded 
section. 


6. A TYPICAL, 
FINISHED part 
laid out on an ex- 
trusion shows how 
little stock is lost 
in machining. 


from a typical B-70 specification drawing, figure 5. 
A similar drawing, figure 6, lays out an ultimate shape 
on the dotted-line profile of the raw extrusion from 
which it will be machined. 

Some raw extrusions may yield a multitude of dif- 
ferent finished shapes. The drawing of figure 7 is an 
example, showing the raw extrusion profile and super- 
imposed profile of one of 31 shapes obtainable from 
the extrusion. The table of dimensions covers eight of 
the 31 final shapes. 

Projected economies of extruded raw stock are such 
that North American Aviation engineers foresee de- 
velopment of rough extrusions in a widening variety 
of thermal resistant high strength metals. 

North American would like to see made available 
extruded stock from Inconel 718; Rene 41; and beryl- 
lium. 

It is expected that future support of the B-70 pro- 
gram will require extruded stock in lengths of 30 ft. 
At present raw extrusions for the B-70 are limited by 
heat treatment facilities to a length of 15 ft. 

A more immediate handicap is the lack of mills 
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THIRTY-ONE SHAPES from a single extruded shape. 


Ihe drawing shows how just a few of them are gotten. 








B-70 TO BE U.S.'s CHIEF DETERRENT 


The advantage of the B-70 as a deterrent weapon 
were graphically illustrated by an example cited by 
the manufacture; “Suppose an invasion fleet able io 
travel at 10 knots was launched from the Chinese 
mainland toward Formosa. United States-based B-70s, 
taking off an hour after the armada was on its way, 
could intercept the invaders before they were half- 
way to their destination!” 

Operating from the same runways as conventional 
military aircraft, the B-70 will cruise at speeds in 
excess of 2000 miles per hour—a velocity faster than 
a rifle bullet—over transcontinental distances and 
above 70,000 feet in altitude. 

The B-70 can deliver a nuclear message anywhere 
on the earth within a matter of hours. It can pene- 
trate enemy defenses four times as fast and at twice 
the altitude of present bombers. 

According to the Strategic Air Command, the 
simple fact of the B-70s existence will cost the 
Russians an estimated 40 billion dollars for Mach 3 
air-defense, as compared to the 6.4 billion it will cost 
the United States to build 250 B-70s. Based on these 
figures, the B-70 shapes up as Freedom’s ‘best buy”. 














that offer to extrude the more sophisticated aircraft 
metals within dimensions needed by North American. 

So far the B-70 program is receiving extruded raw 
stock from only three prime suppliers. Two are 
equipped with 1600 ton extrusion presses and one 
has a 2500 ton press. North American engineers would 
like to see the number of extrusion vendors doubled 
at least. They also want, but see little hope of attain- 
ing in the near future, raw extrusions having sections 
as thin as 1/16 in. 

Extrusion of the hard met tals. such as PH15-7Mo 
Cres and titanium, is rough on dies. 

North American’s three major suppliers, and other 
mills now commencing to offer B-70 extrusions, use 
a die for only one extruding shot. It then may be 
sandblasted and smoothed for a subsequent shot. A 
number of identical dies may be rotated on a quick- 


change basis (as little as six minutes per die change ) 
to keep a press in production. 

Die metals vary, and also die costs. 

A die producing medium dimension B-70 extrusions 
on a 1600 ton press may cost from $150 to $250, de- 
pending upon profile complexity. These are cast dies, 
produced by the shell mold process. 

One company, just beginning to make B-70 extruded 
bars, and operating a 5500 ton press, uses machined 
dies costing $1400 each. 

Other suppliers, with lighter presses, use disposable 
die inserts costing as little as $12 each and discarded 
after production of a single extrusion. 

It is doubtful that even the more expensive dies 
will survive more than five to 10 hard metal extrusions. 

ee 
EDITOR'S NOTE: The primary suppliers of extrusions to North 

American Aviation are: Babcock & Wilcox, Co., H. M. Har- 

per Co., and Harvey Aluminum, Inc. Secondary sources of 

extrusions, or companies just entering the field are: U.S. 

Steel Corp., Allegheny Ludlum Steel Co., Reynolds Metals 

Co., Canton Drop Forge, and Jones & Laughlin Steel Co. 


B-70 Forecast— Steel investment castings 


for supersonic transports 


By SCHOLER BANGS, Western Editor 


BE NVESTMENT CASTING FOUNDRIES should sharpen their 
bidding pencils for the supersonic airliner market. 

They also should think BIG. 

Here's why: 

Plane builders already are far along with designs 
for supersonic transports. They may be flying before 
this decade runs out. 

In its bomber dress North American Aviation’s 
trisonic B-70 suggests the basic structural pattern for 
the supersonic airliner. 

Generally speaking, it will be an all-steel airplane. 

It will have some structural zones subjected to 
high temperatures caused by air friction. 

Many parts will have to be fashioned from the 
toughest of new super alloy steels to absorb high 
speed stresses. 

Machine production of some parts may be impossi- 
ble due to design complexity or difficulty of machine 
contouring. 


Other parts mav be machined, but at prohibitive 
cost. 

Investment casting may be one alternative pro- 
duction method. 

Here, then, is an investment casting market of 
undetermined potential. 

No one can estimate at this point how many super- 
sonic airliners will be built under initial orders or 
how many investment castings will be used in each. 

However, there are two reference points for those 
who will have to start estimating today if they are 
to capture tomorrow’s casting orders for supersonic 
air vehicles. 

Five years ago no one would have predicted 
endian for hundreds of sub-sonic jet transports now 
on the books of airplane manufacturers; 

. The experimental B-70 will use approximately 
25 investment castings. 
Because the B-70 appears as a prototype for super- 
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ment of Defense of the B-70 program, limiting pro- 
duction to three planes, it is not likely that there 
will be any additional precision castings in the design. 

From the foregoing it might be assumed that if 
the B-70 had assurance of becoming a production 
airplane, a larger number of parts might be con- 
verted to investment castings. 

Three steel alloys appear in B-70 castings. Hy- 
draulic system parts use 410, 355 and 17-4PH CRES. 
Structural fittings call out 355 and 17-4PH CRES. In 
non-elevated temperature areas a few Ten-50 alu- 
minum alloy castings are used. 

B-70 castings range in weight from about one-half 
pound to 80 pounds. 

The larger castings reflect a definite need for 
big cast parts and also an urgent need for advance- 
ment of casting techniques. Those attempted for the 
B-70 to date have not been satisfying in quality. 

Quality problems exposed by the B-70's big cast- 
ings present a threat to this pote ntially profitable new 
market. 

Plane builders will buy castings only if parts can 
be produced by no other fabricating method, or 
if castings can beat down production costs. 

If top quality castings cannot be offered, it is a 
certainty that the airframe industry will redesign 
structures to avoid shapes which can be produced 
only by the investment process. 

In the past, airframe companies have spent millions 
in helping key suppliers overcome weaknesses in 
urgently needed components. 

It cannot be foreseen that they will do the same 
for investment castings. 

Designs for large supersonic transports still are 
in a formative stage. Manufacturers may be more 
readily inclined to spend their engineering dollars 
in designing away from castings rather than in help- 
ing foundries rid big castings of quality deficiencies. 

Assuming that the investment casting industry can 
assure that future large castings will be of top quality, 
and priced to discourage designing away from cast- 


ings, the market prospect brightens. 
All major U.S. airframe manufacturers may be 


» INVESTMENT CASTINGS will be used in the B-70. As-cast 
rances on this part are +0. 010”, it will be machined to much closer 
rances. For use in the wing section, soundness is vital. The casting 


robably a Class AA, though inspection procedures are still classified. 


sonic big planes, tomorrow's globe circling passenger 
and freight carriers, North American Aviation was 
questioned about the investment castings it will use. 


As an experimental all-steel airplane the B-70 will 
contain a limited number of steel investment castings. 
In comparison, the large military bomber of three 
to five years ago was an aluminum alloy production 
airplane which contained many castings of various 
types. In the B-70 the only valid reason for using pre- 
cision castings is that the complexity of certain detail 
parts makes machining from bar or billet virtually 
impossible or so expensive that the cost of casting 
patterns is justifiable. 

Due to the most recent re-direction by the Depart- 
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expected to join in the race for supersonic transport 
orders. They include, in addition to North American, 
Douglas, Lockheed, Boeing, and Convair Division of 
General Dynamics Corp. Great Britain inevitably will 
have supersonic transport designs. France will be 
in the competition with Sud Aviation’s design for the 
Super Caravelle Mach 2.2 transport. 

Customers will include all major commercial air- 
lines. The U.S. government will use quantities in 
military air transport activities. Foreign governments 
will underwrite supersonic transports for the prestige 
of their subsidized flag carriers. And if history repeats, 
the supersonic passenger transports will be followed 
by supersonic air freighters. 

It could add up to a lot of investment castings 
in prospect, if quality is improved. 

But, judging from North American’s experience, 
development of this market may rest wholly with 
the investment casting industry. 

Foundries who want the business will have to 
gamble research dollars to produce high quality for 
supersonic aircraft. ae 
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Convair 900 — 


Investment castings 


By KENNETH H. PIERCE, Vice Pres., Precision Castparts Corp. 


A street INVESTMENT CASTING weighing about 25 
pounds, heat treated to 200,000 psi (minimum), is 
currently being used as a critical load-bearing unit in 
the main landing gear of the fastest commercial jet 
transport being produced. 

During the past year, Precision Castparts Corp., 
Portland, Oregon, w orking with The Cleveland Pneu- 
matic Tool Co., Cleveland, Ohio, have designed, 
tooled, developed, and tested this casting and have 
found it acceptable. The casting is now in volume 
production. 

Implications of the need for extremely high re- 
liability in landing gear applications speak for them- 
selves. In a functional area classically reserved for the 
forging-hogout, it is of interest to see what the ad- 
vantages of using a casting are, how the design and 
development problems were solved, and how control 
techniques and inspection criteria which correlated 
with airplane performance parameters were evolved. 

The finished casting under discussion (figure 1) 
is called an uplock bracket. It is the primary com- 
ponent of the left and right uplock assembly of the 
main landing gear unit of the Convair 600 (now 
known as the Convair 900). It is a Class AA casting, 
of type ny (12% chromium) stainless steel, and is of 
Rockwell 42/46 hardness, heat treated to embody 
minimum SS properties as follows: , 


Tensile strength (ultimate) 200,000 psi 
Yield strength (.2% offset) 150,000 psi 
Elongation 6% 
Reduction of area 10% 


The gear-retraction hook and the up-bumper pads 
are mounted directly to the casting. The casting, there- 
fore, is subjected to repeated loads of approximately 
36,000 pounds during retraction. While the aircraft is 
~ in flight, it is subjected to constantly acting, variable 
“g’ and vibration forces transmitted through the up- 
lock hook. 

Also mounted directly on the casting are the uplock 
actuator, over center toggles, hydraulic sequence link- 
ages, emergency free-fall levers, and various spring 
bungees and switches. The entire assembly is mounted 
to the upper member of the side brace assembly. Its 
function is to provide not only the sustaining point for 
the units cited above, but equally important, to pro- 
vide the mechanism for locking the gear in the re- 
tracted position and to sequence the hydraulic opera- 
tion of the gear retraction and extension cycles. 

It should be borne in mind that while a primary 


consideration in the design and testing of such a unit 
certainly lies in the area of performance reliability 
and safety, another and simultaneous consideration is 
the cost of manufacture. One of the important rea- 
sons for selection of the investment casting method 
of making this bracket was that because of the ability 
of this metal forming technique to produce detail, 
machining was minimized, if not eliminated. Stock 
removal is a cost factor of real magnitude when metal 
removed by maching represents 50% or more of the 
beginning weight of the forging. If the workpiece is 
machined in a normalized or annealed state, the situa- 
tion is costly enough. When to this is added the fact 
that for dimensional control reasons, the piece must 
be heat treated to 200,000 psi, minimum prior to 
machining, the cost of machining becomes in many 
instances intolerable. In this case the casting tech- 
nique produced the part so close to the dimensions of 
the finished piece that final machining time and the 
amount of stock to be removed was relatively negligi- 
ble. The dollar value of the cost-saving was in the 
magnitude of $1,000 or more per bracket, with two 
brackets used per airplane. 

In addition to manufacturing cost, factors of further 
interest to the designer are the transverse and longi- 
tudinal engineering properties of castings compared 


: 


1. 200,000 PSI TENSILE STRENGTH, 6% elongation, 10% re 
duction in area, 42-46 RC hardness, Class AA casting are just a fe 


of the requirements on this investment cast aircraft part. 
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to wrought products. Those of a casting are non-di- 
rectional and strengths are equal in all directions, 
whereas strength properties of wrought forms tend to 
align with grain flow, and, as a result, are not as good 
transversely as longitudinally. 

Finally, prior demonstrable experience on the part 
of Precision Castparts, with the type 410 stainless alloy 
castings, made and tested for high stress and high 
performance applications in aircraft made by other 
manufacturers, was also a factor in moving the design 
to the cast form and awarding the job to Precision 
Castparts. Before the magnitude of the successful 
performance on this job can be understood, it is im- 
portant to know some of the details of the specifica- 
tion concerning performance criteria for the casting 
and the methods to be used in testing. 

The minimum acceptable strength and ductility 
specifications have already been cited above. The 
casting is specified as being in Class “AA”. The signifi- 
cance of this class, which is the highest required 
performance class, lies primarily in the area of strength 
testing and nondestructive inspection. 

A Class “AA” casting is defined as one designed to 
have a casting factor of less than 2.0, or less than 200% 
margin of safety (except that it need not exceed 1.25 
with respect to bearing stresses), whose function is 
considered vital to the structural integrity of the air- 
plane, and one which has been placed in this class 
with the approval of the stress group. The minimum 
permissible casting factor is 1.25. 

Each “AA” casting must include an integral test 
coupon which is 3.0-3.5 inches long, having a thick- 
ness and width (or diameter) equal to the minimum 
dimensions of the most highly stressed section. For 
testing purposes, the coupon is machined into a .250 
inch diameter, threaded test bar. The coupon is identi- 
fied in such a fashion that it may at any time be re- 
lated to the casting from which it is derived. It also 
is identified to indicate the serial continuity of the 
casting sequence. It remains an integral part of the 


A STRESS DIAGRAM as a part of the engineering specifications 


shows location and amount of stresses on the part. Zones X, Y, and 
Z define required safety margins. 
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casting through the heat treat cycle and is removed 
only after complete heat treatment has been ~ 
formed. The fractured coupon pieces are shipped i 
the purchaser with the casting they represent. 

On the engineering drawing which describes the 
casting (figure 2), and lists the specification, etc., 
there is a stress diagram which shows the stress zones 
and delineates the margin of safety which has been de- 
signed into that zone. The margins of safety which go 
with the zones X, Y, and Z are: 


Zone X 
Zone Y 
Zone Z 


Less than 50% 
50% to 200% 
More than 200%. 


Of the five specifically zoned areas in this casting, four 
show less than 51% and one shows 51% to 200%. The 
probable mode of failure is shown. In the instance of 
this part, it is tension. 

The stress diagram shows the direction and magni- 
tude of the loads which will be applied to the various 
zones of the castings. This information is for guidance 
of the radiograph inspector. It depicts the structural 
function of the castings. 

As far as radiographic inspection (mandatory for 
each casting) is concerned, the basic covering speci- 
fication for description of permissible defects, etc., is 
NAVAER 00-15PC-504. Among other things, this spec- 
ification cites that there shall be zero radiographic de- 
fects in a high stress area in a “AA” casting. It also de- 
scribes the number and dispersion ratios for defects 
which may be considered as acceptable in the low 
stress areas of a “AA” casting. 

As a further check on the performance-reliability 
of this casting, there is a static load test requirement. 
The casting must be qualified in this area before pro- 
duction may be released. Three castings are selected 
at random from the ten castings run for qualification. 
These three are subjected to static load tests. Each 
casting selected must be free from non-permissible de- 
fects as described in the radiographic specification. 

Prior to actual testing, which is performed by Cleve- 
land Pneumatic Tool, the castings are machined ( by 
Clevelard) to meet the dimensional requirements of 
the finished part drawing. The test castings are in- 
spected by Cleveland's quality control group for con- 
formance with acceptance criteria. Final loadings and 
test setup are approved by Cleveland’s structures de- 
signers. Static load testing is usually witnessed by 
representatives of stress, project, and materials and 
processing groups. 

Each of the three castings is tested to destruction by 
subjecting it to appropriate loadings. During the tests, 
the castings must not yield when the limit load used in 
design, multiplied by a factor of 1.15, is applied. Ad- 
ditionally, each casting must withstand the limit load 
multiplied by a factor of 1.875. 

After the casting passes these tests, it is released. 

It should be noted that part of the release for pro- 
duction specifies that no alterations may be made in 
process, or gating, or material, etc., once release has 
been granted, without informing Cleveland Pneumatic 
of the change and risking the possible need for com- 
plete or partial requalification. Since the time of quali- 
fication, over a hundred of these castings have been 
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produced and accepted. 

Along with the concept of reliability of performance, 
goes the necessity for foundry control over the master 
heat chemistries, the foundry heat (casting) chemis- 
tries, and the heat treatment, which will, in combina- 
tion, consistently produce the desired results, not only 
in terms of performance at some minimum level of 
strength and ductility, but also (and as another evi- 
dence of control and reliability) provide the test re- 
sults within a reasonable scatterband. 

Provided in Table I are specification chemistries, 
master heat chemistries, and casting chemistries ac- 
tually used. In Table II are shown the specified en- 
gineering properties, the properties of separately cast 
bars (used as performance capability tests of the mas- 
ter heat material), and the properties of coupons cut 
directly from the castings after processing through all 
required heat treatments. 

All data shown in Figures I and II are based on 
the master heat chemistry shown. The casting chem- 
istry is derived from analysis of an appropriate speci- 
men removed from the casting shown. The master 
heat test results are from bars poured from foundry 
heats remelted from the master heat chemistry indi- 

cated. The castings from which the coupons were cut 
were cast from the same master heat. 

All castings were heat treated in an identical fashion. 

The close repetition of chemistries and engineering 


properties through each stage of testing is in itself an 
excellent example of the foundry and heat treat con- 
trol, which are vital to the ultimate securing of re- 
liable performance of the finished unit in operation. 

To summarize, it has been shown that: through the 
use of design criterias appropriate to the casting tech- 
nique; through the use of testing methods which have 
meaning in terms of the ultimate application; and 
through the use of advanced techniques of foundry 
control; large size investment castings of complex 
shape can be made economically and used under the 
most stringent of operating conditions with the same 
degree of reliability usually associated with hardware 
manufactured by methods other than casting. ee 


TABLE | 





SPECIFICATION MASTER HEAT 
CHEMISTRY CHEMISTRY 


CASTING 
CHEMISTRY 





0.08/0.15 
1.0 max. 

1.0 max. 

0.04 max. 
0.03 max. 
11.5/13.0 
0.50 max. 
0.50 max. 
0.50 max. 


0.15 
0.56 
0.47 
0.008 
0.022 
12.2 

< .03 
<.05 
<.05 


Remainder 


0.14 
0.53 
0.41 
0.008 
0.02 
12.0 
<.03 
< 04 
<.05 


Remainder 


Remainder 











TABLE Il 





SPEC. SPEC. SPEC. 


UTS (psi) YS. (psi) EL. (%) UTS (psi) Y.S. (psi) 


MASTER HEAT MASTER HEAT MASTER HEAT 


CASTING 
COUPON 
EL. (%) 


CASTING 
COUPON 
Y.S. (psi) 


CASTING 
COUPON 


EL. (%) UTS (psi) 





200,000 (min) 150,000 (min) 6 (min) 206,000 
205,000 


203,300 


162,000 
160,000 
150,900 








159,800 20.0 
166,300 14.5 
160,300 11.0 
161,200 12.0 
157,500 10.0 
168,000 12.2 
166,000 8.4 


13.0 204,000 
14.0 213,100 
15.0 211,000 
218,800 
202,000 
203,400 
206,000 











Die castings seal jet liner fuel tanks 


P norer.y DESIGNED, DIE CASTINGS HANDLE HIGH STRESS- 
Es and do it under pressure. Proof of this is in the alu- 
minum die castings used by the Boeing Co. on their 
707 and 720 jet airliners. 


The part—the wing fuel access doors—there are 40° 
per airplane. 

The purpose— —to allow inspection and maintenance 
of fuel tanks in the aircraft wings. 
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1. STRESS AND WEAR RESISTANCE are only part of the 
requirements for these access doors in a Boeing 720 Jet Air- 
plane. 


(Photo Courtesy United Airlines) 


The stresses—all those that the under side skin of 
the wing has to stand. In addition to these stresses, the 
die castings have to stand erosion by wind born par- 
ticles. 

The castings—are made for Boeing by the Industrial 
Div.—Irrigation Equipment Co. They’ re cast in A360 
aluminum alloy because it gives the best combination 
of mechanical properties, as die cast, of any of the 
available materials. Another advantage of A360 over 
other aluminum alloys is the lower impurity content 
with consequent better corrosion resistance. 

The access doors, as installed, are shown in figure | 
Note the design keeps the die cast surface flush with 
the skin of the wing. The exposed surface must, when 
painted, have the same surface smoothness as the bal- 
ance of the wing, hence the casting must have an as- 
cast surface of about 83 micro-inches. The final painted 
surface will then be the same as the balance of the 
wing. 

Interchangeability of parts is another requirement 
for this part. With 40 doors per plane it would be im- 
possible to hand fit each access door. Die casting was 
the most economical and logical method of getting 
the required accuracy from piece to piece. 

Figure 2 shows the cast door. For the most part, di- 
mensional tolerances are liberal, the closest is 0.005” 

Some finish machining must, of course, be done on 
these castings. These are to mill the outer periphery 
tap 23 holes, groove for a rubber seal ring, and drill for 
fuel drain holes and static jumpers. In contrast, the 
part was originally made by hogging out of plate 
stock, 3D tracing, and riv eting of nut plates. 
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2. INHERENT ACCURACY AND SMOOTH SUR- 
FACES are characteristic of these die cast access doors. 
Upper view shows the inner surface, lower view the 
exposed surface. 


Then too, with the older method of manufacture 
it was not possible to make the parts so they were 
consistently pressure and leak tight. There was a high 
reject rate and replacement was frequent. 

Now, with die cast doors, there is no problem with 
leakage, and the parts are pressure tight. Further, 
both accuracy and stability are assured so that there is 
no field replacement needed. 

In all, there was a marked dollar saving, over $4000 
per aircraft. 

Finishing 

Because the part is cast to a good surface finish, it 
isn't necessary to do any surface smoothing. The entire 
casting is anodized to give it better corrosion resist- 
ance. The flat, exposed, surface is then given a prime 
coat followed by an epoxy enamel to match the bal- 
ance of the wing surface. ne 





B-70 program develops hig] 


Te aim Force's B-70 PROGRAM was recently reduced 
to the production of a few units, victim of an Admin- 
istration economy move, but there is reason to suspect 
that the same compelling reasons that caused its origi- 
nal reinstatement will again prevail. 

Hoviever, whether or not it proceeds again as such, 
the B-70 program will more than have repaid its cost 
in terms of technological advance. The more than a 
million engineering man hours that have gone into 
the development of the B-70 have resulted in the 
development of a whole new technology. Techniques 
developed for the B-70 make possible transports in 
the Mach 3 range and beyond. Its design is a logical 
step toward nuclear pow ered aircraft. It could be the 
prototype of a recoverable booster for the launching of 
space systems. 

Finally, extrusions produced for the B-70 program 
show how industry can develop special materials and 
techniques to satisfy the requirements of a highly 
specialized application. Performance records to date 
suggest that the advantages of the extrusion process 
might be turned to profitable use for the requirements 
of modern industry. 

The story of extrusion’s part in the B-70 program is 
one of diligent research and hard work. Starting with 
a new stainless steel (Armco PH 15-7 Mo), each ex- 
trusion contractor found it necessary to develop a 
whole new set of procedures for producing miles of 
defect-free shapes to rigid Air Force specifications. 
Such important variables as extrusion temperature, 
billet coating, billet lubrication and die size had to be 
determined specifically for the new material. 

One of the major problems encountered with PH 
15-7 Mo was the incidence of heat breaks and tears on 
the front end of each element after the extrusion push. 
Tests conducted at The Babcock & Wilcox Company ’s 
Tubular Products Division showed that this could be 
substantially overcome by careful attention to billet 
surface. Optimum extrusion temperature was found 
to be 2150°F. 

To get the maximum ductility, PH 15-7 Mo was 
annealed at 1950 F., held for 3 minutes for each 0.1” 


of thickness, and cools d in the air to room te mperature 
in one hour. 


PH 15-7 Mo FOR COMMERCIAL APPLICATION 


PH 15-7 Mo, Armco’s new stainless steel should find 
many applications in industry. It provides a chromium- 
nickel steel with design and production advantages 
possessed by none of the standard stainless grades. 
“a re age it is easily formed, but it can be hardened 

o high strength levels by simple heat treatments. 
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Where limited ductility or workability are permissi- 
ble, it can be hardened by a combination of cold work- 
ing and heat treatment to an exceptionally high 
strength level (ultimate tensile strength 265,000 psi ) 

Heat treated, it possesses excellent mechanical prop- 
erties at elevated temperatures. Properly conditioned, 
its corrosion resistance is definitely superior to that 
of the straight chromium grades, and in some en- 
vironments, approximates that of the austenitic chro- 
mium-nickel grades. 

In the process of furnishing extrusions for the B-70 
program, The Babcock & Wilcox Company conducted 
extensive tests on PH 15-7 Mo. The following is a brief 
summary of the properties determined by these tests: 


Annealing 


PH 15-7 Mo can be solution annealed between 
1900° and 2150° F.; however, 1950° F. has been 
found to be the best annealing temperature for further 
fabrication. The material should be heated for 3 min- 
utes for each 0.1” of thickness, with a minimum of 
15 minutes at the 1950°F. temperature. 

Because the alloy work hardens very rapidly, it must 
be annealed before cold working and between severe 
cold working passes. Table I shows the effect on tensile 
properties of various annealing temperatures. These 
tests were performed on longitudinal samples cut from 
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1. PH 15-7 Mo, annealed at 1950°F, % hour and air cooled. 
140,000 psi tensile, 37,200 psi vield, and 24% elongation. 
Typical billet stock ready for extruding. 
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serformance materials 


annealed extruded shapes which had an extrusion 
ratio of 9.36:1. 


TABLE | 





ANNEALING TEMP. 
deg (F) 1850 1950 2050 2150 2250 


Ultimate Strength (psi) 163,250 140,750 141,250 143,000 142,250 





Yield Strength (psi) 40,350 30,450 30,550 42,900 43,400 
% Elongation in 2” 19 30 31 32 29 
°/, Reduction of Area 46.1 54.4 50.8 53.3 52.2 





Investigation of the rate of cooling after annealing 
(samples annealed for 30 minutes at 1950°F.) had the 
tensile properties, given in Table Il. Longitudinal 
samples with an extrusion ratio of 9.36:1 were used. 


TABLE Il 


Water Air Cooled Slow Cooled 
Condition Quenched 35 Minutes 50 Minutes 


Ultimate Strength (psi) 158,000 147,100 144,250 








Yield Strength (psi) 55,100 33,700 31,350 
/, Elongation in 2” 23 26 29 
/, Reduction of Area 52.5 53.0 55.5 
Hardness RB99-100 RB 77-78 RB 77-78 





2. LONGITUDINAL SECTION through a PH 15-7 Mo ex- 
trusion. Annealed at 1950°F, % hour, air cooled. 146,250 psi 
tensile, 42,000 psi yield, 31% elong., 45.6% red. in area. 
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For Design Engineers who con- 
template the use of extrusions, 
here is a useful guide. 


EXTRUDED SHAPES MAY BE 
MOST ECONOMICALLY USED IF: 


Desired section configurations, either 

for structural or aesthetic reasons, are 
difficult or impossible to produce by other 
methods. 


Two or more adjacent sections of an 
integral complex shape must now be 
fastened by welding or mechanical means. 


Running design changes are antici- 

pated or desirable. The low cost die 
design charge, the short lead time, and the 
ability to produce in small quantities allow 
for frequent design changes without exces- 
sive cost. 


4 Shop spoilage is a problem. Make-up 
delivery is possible in a matter of days 
with extrusion. 


5 Equipment for special machining is 
not available, or where special con- 
tours are necessary or desirable. 


6 Roll costs are too high to be absorbed 


in low volume production. 


As with any other type of metal forming, 
the process of extrusion does not economi- 
cally lend itself to any and all shapes and 
materials. However, its design and produc- 
tion advantages are such that it would pay 
the designer to submit an inquiry whenever 
a shape seems to fall within the foregoing 
list of considerations. Extrusion, plus one or 
more of the exotic new materials, may be just 
the ticket for that new idea you have been 
waiting for development. 
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Tests on shape samples with an extrusion ratio be- 
tween 9.36:1 and 12.8:1 had longitudinal tensile prop- 
erties shown in Table IIL. 


TABLE Ill 





Ultimate Strength 
Yield Strength 

% Elongation in 4 Dia. 
% Reduction of Area 


Hardness 


130,000 - 150,000 psi 
33,000 - 51,000 psi 
25% - 35% 
39%, - 46% 
RB 90 - 95 





Transverse tensile properties were determined for 
annealed samples with an extrusion ratio of 9.3:1 to 
12.8:1. These are given in Table IV. 


TABLE IV 





Ultimate Strength 
Yield Strength 

% Elongation in 4 Dia. 
% Reduction of Area 


Hardness 


135,000 - 155,000 psi 
35,000- 53,000 psi 
22% - 27% 
20%, - 48% 
RB 90 - 95 
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3. PH 15-7 Mo after RH 950 heat treatment. 214,000 psi 
tensile, 191,000 psi yield, 15% elongation, 41.7% reduction 
in area. Sample is longitudinal through an extrusion. 


Heat Treatments 


Material which has been processed to finish size 
in the annealed condition can be heat treated to high 
tensile strengths by the RH 950 heat treatment. This 
procedure is: 

1. Anneal at 1950°F. for 3 minutes per .1” of thickness 

and air cool. (15 minutes minimum heating time). 
. Heat to 1750°F. for 5 minutes per .1” of thickness 

and air cool. (Minimum time—10 minutes). 

3. Within 24 hours cool to -90°F + 10°F. for 8 hours 
and warm in air, (This temperature can be obtained 
with a mixture of dry ice and acetone. ) 

4. Heat at 950°F. for one hour at temperature and air 
cool. 

This heat treatment will give the properties shown in 
Tables V and VI. - 
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TABLE V 
LONGITUDINAL PROPERTIES OF EXTRUDED SHAPES IN THE 
RH 950 CONDITION 





Ultimate Strength 
Yield Strength 

% Elongation in 4 Dia. 
%, Reduction of Area 


Hardness 


212,000 - 227,000 psi 
185,000 - 203,000 psi 
12% - 16% 
30% - 47% 
RB 43 - 50 





TABLE VI 
TRANSVERSE PROPERTIES OF EXTRUDED SHAPES IN THE 
RH 950 CONDITION 





Ultimate Strength 
Yield Strength 

% Elongation in 4 Dia. 
°%/ Reduction of Area 


Hardness 


213,000 - 230,000 psi 
185,000 - 210,000 psi 
T%o - \2%o 
9% - 26%, 
RC 45 - 50 





Slightly lower tensile strengths can be obtained by 
heat treating to the TH 1050 condition. This is: 
1. Anneal at 1950° F. for 3 minutes per .1” of thickness 
and air cool. 
2. Heat to 1400° F. for 90 minutes and air cool. 
3. Heat to 1050° F. for 90 minutes and air cool. 
Table VII gives the tensile properties of extruded 
shapes in this condition. 


TABLE Vil 
TENSILE PROPERTIES OF EXTRUDED SHAPES IN THE 
TH 1050 CONDITION 





Ultimate Strength 182,000 psi 
Yield Strength 167,000 psi 
% Elongation 14%, 
% Reduction of Area 42.5%, 
Hardness RC 46 





When cooled to —100°F., PH 15-7 Mo expands in 
both thickness and length approximately 0.005” per 
inch. When it is then heated to the 950°-1075°F. 
range, it contacts about 0.0005” per inch. Therefore, in 
the normal heat treating cycle, a net expansion of 
.0045” per inch takes place. 


EXTRUSION PROCESS WELL SUITED FOR PH 15-7 
Mo MATERIAL 


It’s no coincidence that extrusion was selected as 
the forming process for furnishing much of the PH 
15-7 Mo material for the B-70 project. Considerations 
of time, economy and mechanical properties made 
the selection a “must”. For example, extrusion’s rela- 
tively low cost dies made the furnishing of a multi- 
plicity of shapes, or rapidly changing designs, eco- 
nomically feasible. Extrusion’s greater latitude in 
shape forming minimized the machining necessary on 
the finished shape. To illustrate, the problem of under- 
cuts, serious in a rolling operation, often presents no 
serious obstacle to extrusion. Finally, the extrusion 
process develops superior transverse strength prop- 
erties. 

The process of extrusion offers the same, or similar 
advantages for many perhaps less spectacular indus- 
trial applications. Before a design is frozen, it may be 
well to consider the benefits gotten by substituting an 
extrusion for one or more of the required members. @ @ 
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PUSH-BUTTON DIE HEIGHT ADJUSTMENT 
AND TONNAGE CONTROL ... 2 va/uab/e operating 
advantage of Greenlee-B&T Die Casting Machines 


if At the touch of a button you can now get 


die height adjustment for set-up and tonnage 
control. The Greenlee-B & T system uses a 
gear-head electric motor to drive a large bull 
gear which in turn drives a pinion gear on 
each tie bar nut. 


This system maintains... 


(1) inherent rigidity of our clamp by equal 
loading of each tie bar and set of four 
corner links. 
large bumper bar pattern, both vertical 
and horizontal, because there is no cen- 
tral screw interference. 
large range of die height adjustment 
normally available with tie bar nut ma- 
chines without sacrificing individual 
nut adjustment. 

(4) accessibility of hydraulic ejector mech- 
anism. 

Greenlee-B & T motorized die height adjust- 
ment permits the flexibility of other designs. 
In addition it provides easier control and ad- 
justment without sacrificing rigidity, Write 
for complete information. 


PRODUCTION MACHINERY 


GREENLEE Other Greenlee-B&T Design Advantages 


A @ Four-Corner Link Lock-Up @ Machine Automation 


@ Two Stage Variable-Speed 
Shot Control 


e a Hydraulic Circuit 
Welded Flange 

@ Automatic Press Lubrication Connections 

get a B&T quote” and Die Lubrication 


“Don’t miss the boat... 


NO te CaS Na REI B+ C8 (5, MMB ati 


BzT MACHINERY Li OMBANY 217 W. EIGHTH ST. 


HOLLAND, MICHIGAN 
A DIVISION OF GREENLEE BROS. & CO. phone EXport 2-2341 


TRANSFER MACHINES e SPECIAL MACHINES « AUTOMATIC BAR MACHINES «© WOODWORKING MACHINES AND TOOLS e« HYDRAULIC TOOLS FOR CRAFTSMEN 
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DESIGNING 


FOR POWDER METALLURGY 


By T. L. ROBINSON, President, Powdercraft Corp. 


(In the three previous parts of this series on Design- 
ing For Powder Metallurgy, Mr. Robinson discussed 
the design factors and applications of sprockets (May, 
1961 PMM) and gears (June, July, 1961 PMM). This 
article deals exclusively with cams. It will be followed 
by articles on filter materials and miscellaneous indus- 
trial parts. Ed.) 


CAMS 


WME ost cams are used for changing rotating motion 
to reciprocating motion or to change reciprocating 
motion from one plane to another. They may be 
broken down into three broad classes: edge cams, 
internal cams, and face cams. These types are illus- 
trated in figure 1. 


b 


. CAMS MAY ALSO be classified as smoothly contoured 
(left) or drop-off (right). 


36 


Another classification of cams depends on the action 
required of the follower. A smoothly contoured cam 
(figure 2a) has its follower in constant contact with 
the camming surface. A drop-off cam (figure 2b), on 
the other hand, allows the follower to fall at maxi- 
mum acceleration at one or more points. In the 
smoothly contoured cam the load on the camming 
surface is entirely in compression. In a drop-off cam 
impact loading is added to the compressive loading. 
These two different loadings can make a great differ- 
ence in the material used to make the cam. 


What stresses are involved 

Basically, there are only three stresses which must 
be considered. 

On all cams there is a shear stress due to the torque 
required to rotate the cam. Since most parts made 
from metal powders are at least somewhat porous, 
severe stress concentrations can be set up. As the 
porosity decreases (the density approaches theoreti- 
cal) the shear strength more closely approaches that 
of wrought material of similar composition and heat- 
treatment. 

As a general rule it is safe to assume that a part 
which is 75% of theoretical density will have a shear 
strength about 50% of that of wrought material. At 
95% of theoretical density the shear strength will 
increase to about 90% of wrought strength. These 
figures are, of course, only approximations since no 
reliable data are available on the shear strength of 
powdered metal parts. By copper infiltration shear 
strengths equal to wrought material can be secured. 

The second stress common to all cams is yield in 
compression. It is, of course, rare that a cam will 
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1. CAMS MAY 
BE DIVIDED 
into three gen- 
eral classes. 
Edge cams 
(left), Internal 
cams (center), 
Face cams 


(right). 





COMPOSITION DENSITY 
IN PERCENT G/CC 


YIELD IN 
COMPRESSION* 





Fe 99, Cu | 
Fe 95, Cu 5 
Fe 90, Cu 10 
Fe 90, Cu 10 


5.7 — 46.1 15,000 psi 
5.3 —5.7 25,000 
5.6 — 6.0 22,000 
6.0 — 6.4 45,000 
AIS! 4630 steel 7.3 min. 96,000 
AISI 4630 steel 6.7—7.1 65,000 
AISI 4650A steel 7.5 min. 80,000 
302 Stainless 6.2 min. 35,000 
316 Stainless 6.2 min. 35,000 
Cu 90, Sn 10 6.2 — 6.6 16,500 
Cu 90, Sn 10 7.0 min. 28,000 
Cu 80, Zn 20 


Nickel Silver 


7.2—7.7 12,000 
7.5—7.9 18,000 





*Values for yield in compression are for 0.1°/, offset. 


be loaded to anywhere near its compressive yield. 
Some data are, however, available on the compressive 
yield of powdered metal compacts, These data are 
listed above. 

The compositions and densities listed above repre- 
sent only a very few of those possible with powder 
metallurgy. They show, however, the very wide range 
of compressive yield strengths which can be gotten. 

The final stress to be considered when designing 
a cam to be made from metal powders is impact 
strength. This is only of consequence when a drop-off 
cam is involved. While the term impact strength is 
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widely used it is really incorrect. The danger from 
impact is rarely through fracture of the cam due to 
impact, but rather a peening action. 

As in the case of shear, there are no reliable data 
available on impact or peening resistance of these 
parts. Generally, only actual testing will determine 
if a part has suitable properties for drop-off cam use. 
Minor variations in composition and in heat-treatment 
will usually suffice to get the desired properties for 
this service. 


Edge cams 


Both smoothly contoured and drop-off cams are, 
of course, included in this group as shown in figure 3. 

If getting the desired contour were the only problem 
involved, powder metallurgy would not be able to 
compete in many cases. Smooth contours can be cut 
on special machines rapidly and inexpensively. When 
the contour becomes complex, when drop- -offs, when 
other features such as sprockets or gears must be 
combined with the cam, when odd shaped drive 
holes are required, or when bosses are required 
powder metallurgy shows its advantages. 

Of the entire group shown in figure 3, only two of 
the cams could be cut on standard machine tools with- 
out, at the least, a very large scrap loss. In most cases 
an assembly operation would be required to combine 


3. EDGE CAMS may be either smoothly contoured or may 
be drop-off types. These are relatively easy to make by stand- 
ard machining methods. 


the cam with some other functioning part. Where odd 
shaped holes are required, broaching, as a separate op- 
eration would be required. 

There is one other advantage which powder metal- 
lurgy gives, and this is particularly important when 
making cams. In almost every case, a cam is a precise 
timing device. Seemingly minor dimensional variations 
which, in many other machine parts would be of no 
consequence, are of major importance on cams. Here, 
then, is another very important advantage of powder 
metallurgy. 

Unless tolerances are extremely close, less than 
+ 0.001 for example, it is easy to make thousands of 
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4. INTERNAL CAMS are extremely difficult to make and 
result in high production costs by ordinary machining. 


5. FACE CAMS are quickly and easily made by powder 
metallurgy. Tooling may be slightly higher. 


duplicate parts from one set of tools without any re- 
dressing or replacement. This is never the case when 
cams are either cut or ground. 

In those cases where very close dimensional toler- 
ances are required, a sizing operation on powder metal 
parts will give the same high degree of reproduction 
without high scrap losses or excessive tooling charges. 


Internal cams 

Internal cams (figure 4) present an extremely dif- 
ficult machining job. If the camming surface goes 
completely through the piece, a combination of milling 
and broaching will give the desired contour, but only 
at high cost. 

When the camming surface does not go through, 
then slow, expensive end milling is the only answer if 
standard machine tools are used to generate the cam. 
Of course, it’s always possible to make the piece as 
two or more parts, but if close tolerances are needed, 
this assembly operation will always result in a high 
scrap loss. 

Generally, tooling for powder metallurgy is no more 
expensive for an internal cam than for an edge cam; 
in some cases it may be less. For example, in figure 1 
tooling costs for the edge cam (left) would be about 
$1000 due to the precision grinding of both the die and 
punches. The internal cam (center) would require 
much simpler tooling and the cost here would be 
about $600. Peculiarly, the face cam (right) which at 
first glance seems the most complex would have the 
lowest tooling cost, about $500. Naturally, dimensional 
requirements can vary tooling costs to some extent. 

Manufacturing costs for all types of cams are about 
the same, and accuracy for any type is good. This can 
not be said of standard machine tool methods of 
manufacture. 
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Face cams 

The accurate production of face cams such as those 
shown in figure 5 is an almost impossible machining 
job. Close tolerances can only be held at extremely 
high cost and reject rates are always high. 

With powder metallurgy, production is as simple 
and as inexpensive as with any other cam. Initial tool- 
ing may be somewhat more costly, but the saving 
always associated with production of this type of part 
will amortize even very expensive tools quickly. 

In the face cams illustrated only one does not rep- 
resent a combination. Parts “A” and “C” combine face 
cams with internal cams. Part “D” combines a face 
cam, edge cam, and an irregular shaped drive hole. 
The irregular center hole is also present in part “A”. 
Part “B” combines a drop-off face cam with a heavy 


flange. 


When not to use powder metallurgy 

Don't design for powder metallurgy when the load 
of the cam follower is very heavy. The yield in com- 
pression may not be high enough. But you might con- 
sider infiltrated parts. 

Don’t use powder metallurgy for a drop-off cam if 
peening can occur. Remember that even if the cam 
can be hardened enough so that it has the apparent 
resistance to withstand the peening due to impact, the 
porosity of a powdered metal part may cause failure 
by simple impact fracture. In these cases investigate 
copper infiltrated material before powder metallurgy 
is rejected. 

Don't use powder metallurgy if very high torque is 
required for the drive. Failure in shear may occur 
unless you use a copper infiltrated part. 

Now a word about copper infiltrated parts. They 
can be made to have very high strengths in tension, 
shear, and compression. They are hardenable to fairly 
high levels and can be case carburized. But remember 
that you will lose all self lubrication with these parts, 
and dimensional accuracy is not as good as with non- 
infiltrated parts. Be sure to follow the advice of your 
vendor when you design for infiltrated parts. 


When to use powder metailurgy 
You can make cams by the powder metallurgy 
process when: 
Loads are light to medium. 
Self lubrication is a desirable feature. 
Scrap losses due to machining are high. 
Reject rates due to off dimensions are high. 


Combinations of metals which cannot be alloyed or metals 
and non-metals are needed. 


Two or more parts which are joined together in use can 
be made as a single powder part. 

Face cams of other than very simple contours are needed. 
Internal cams, especially blind ones are needed. 
Non-round drive holes or other openings are required or 
desirable. 

It is especially true in the design of cams that the 
designer have a thorough knowledge of powder metal- 
lurgy or that he consult with a competent vendor. 
There are a host of tricks to the trade which will save 
you a lot of money and headaches, and only your 
vendor knows them. ee 
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QUALITY SERVICE 


of your specific alloy 


— PEEK Ag: > BRA DERE 
F eb eke oo 
: ie ptt he ee 3 te 
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The modern A & M TRUCK FLEET insures 
rapid low cost delivery of your specific alloy. 
From the day you place your order, it is 
efficiently expedited by A & M personnel in 
order that you may meet your production 
schedules. Satisfied customers for over 20 
years is the proof of quality alloy plus 
quality service. 


ALUMINUM and MAGNESIUM, INC. 


1 HURON STREET « P.O. BOX 720 « SANDUSKY, OHIO « TELEPHONE: MAin 6-4610 
P.O. BOX 156 ° Corona, California . Telephone: REdwood 7-2922 
Circle 6 on Reader Service Card 
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22,500 VOLT ““SEARCHLIGHT" 
Constantly Watches 


Gaty> 99.99+%, 


ZINC QUALITY 


A blazing high voltage arc which illumines the composition 
of metal is part of the modern scientific equipment St. Joe 


uses to insure unvarying zinc purity. 


Samples of every heat of St. Joe zinc are analyzed by the 
Direct Reading Spectrometer. The samples are placed in 
the Spectrometer electrode holders and the extremely 
high voltage creates an arc between them. As elements 
are vaporized, light from the are is broken into element 
lines of varying light energy. 

This energy, directed to photomultipliers (photosensitive 
electronic tubes), is converted to electrical energy which 
actuates precalibrated dials (see photo) that indicate 
elements directly IN PERCENTAGES! In five minutes 
the zinc sample can be completely analyzed for iron, 
lead, cadmium, copper, aluminum, indium, tin, antimony, 
silicon and magnesium. Two minutes later, casting room 
operators know whether or not they are holding critical 
purity specifications. 


Stringent, continuous quality control backed by St. Joe’s 
reputation as a supplier of quality metal is your assurance 


of consistent die casting results from St. Joe 99.99 + % zinc. 


ST. JOSEPH LEAD CO. 
250 Park Avenue « New York 17, New York 


99.99t7 
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VIEW OF WASTE DISPOSAL SITE shows engineer checking 
Prenco incinerator. Man in picture gives an idea of size. Stack 
stands over 50 ft high. 


SAFE CYANIDE DISPOSAL 


S vccessFut pisposa of toxic cyanide wastes without 
danger to the public has been achieved. General 
Motors’ Oldsmobile Division in Lansing, Michigan 
was the guinea pig. 

Industrial cyanide waste material is well known 
to die casters and users of die castings as a major 
waste disposal headache. It is the greatest single 
menace to water pollution in the U.S., and is the 
perennial problem child of pollution control. 

Olds has solved the disposal problem by burning 
off wastes in a specially designed incinerator. Com- 
bustion efficiency of the incinerator is so good that 
no detectable amounts of cyanide are present in the 
exhaust stream. 

The incineration system is the brainchild of en- 
gineers at Prenco Manufacturing Co. of Royal Oak, 
Michigan. As installed, it is a semi-automatic opera- 
tion, but it is presently undergoing modification to 
convert it to a fully automatic unit. 

The equipment consists basically of a giant re- 
fractory-lined steel stack, a burner unit and suitable 
storage tanks, hoppers, mixing vats, pumps, valves 
and controls. Complex cyanide wastes are delivered 
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SCHEMATIC DRAWING shows system operating in normal 
cycle disposing of blended soluble oil-cyanide wastes. Cyanide 
enters hopper from above, is transferred to pre-mix tank by 
screw conveyor. Pre-mix tank, is supported on springs. When 
proper weight of cyanide waste has entered tank, springs 
deflect and cause dog to trip limit switch which shuts off 
conveyor. Measured amount of water is added and thoroughly 
mixed with waste to form a slurry, which is then pumped to 


to the burner site, mixed with waste-soluble oils, and 
burned off at high temperatures. The result is com- 
plete disposal. There is no detectable pollution of 
the air; and since it is no longer necessary to utilize 
public bodies of water for disposal, there is absolutely 
no danger of stream pollution. 


Oldsmobile'’s Problem 


The Oldsmobile problem is common to every in- 
dustrial plant, large or small that uses ornamental 
die castings or concerns itself in some way with plat- 
ing, heat treating or other industrial process produc- 
tive of toxic wastes. 

At Olds, certain wastes are produced as free cyan- 
ide. These were formerly treated chemically to reduce 
the free cyanide to a level of legally acceptable 
toxicity. The treated waste was then dumped into 
a river. 

Potassium carbonate and potassium ferrocyanide 
wastes were obtained formerly by ev aporating them 
out of the cyanide baths used for electroplating die 
castings and other decorative auto parts. These 
wastes in turn were diluted with water and dumped. 

The problem with this system was twofold. First, 
although toxic levels achieved through chemical treat- 
ment and dilution may have been legally acceptable, 
the wastes were toxic. This troubled Oldsmobile be- 
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blending tank. In blending tank, measured amount of waste 
soluble oil is added. Thorough agitation blends the oil with 
the slurry to proper consistency for incineration. Thoroughly 
blended waste material is pumped to blended waste holding 
tank from where it is pumped under controlled pressure to 
burner. System is designed to permit use of natural gas to 
bring burner to temperature and to burn-off of either soluble 
oil waste or low-flash waste in addition to the blended waste. 


cause this company has always been a leader in 
recognizing a moral obligation where the public 
health and safety are concerned. 

Second, proof of safety depends on the testing 
methods used. And the methods used by State au- 
thorities differed from those used at Oldsmobile to 
determine cyanide concentration. This worked to 
Old’s disadvantage when analyzing samples con- 
taining the diluted ferrocyanide wastes. 

State testing methods consistently disclosed ac- 
ceptable values for the free cyanide wastes. But 
the ferrocyanide waste samples occasionally showed 
an unacceptable pollution factor when tested by the 
state. 

To correct the difficulty, Olds would have had 
to either dilute the ferrocyanide wastes with about 
10 to 20 times as much water before dumping, or 
first isolate the free cyanide, then treat it chemically. 
Both methods were economically prohibitive. 


The incineration idea 


Engineers at Oldsmobile had heard of Prenco’s new 
industrial incineration concepts for the disposal of 
soluble oils and complex wastes. They asked, “Would 
this sort of equipment be capable of burning off a 
mixture of cyanide waste and soluble oil?” 


continued on page 44 
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ADD THIS 
SPECIALIST 


to your 
barrel 
finishing 
team 


Your Carborundum Barrel Finishing Specialist can become 
an important means of cost reduction in your plant. He is 
trained in the most modern barrel finishing techniques - 
Carborundum's Carbotrol 7 system. He has had practical 
experience in many plants where he has helped demon- 
strate that barrel finishing, properly applied, can produce 
outstanding results at low cost. He can advise you on the 
correct equipment and methods for deburring, grinding, 
polishing, burnishing, radii-forming, cleaning, descaling 
and many other operations which you might require. Put 
this specialist in your finishing picture...phone your local 
Carborundum distributor or district office. 
CARBOTROL 7—-CARBORUNDUM 
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A research program carried out by Prenco indi- 
cated sufficient feasibility to warrant undertaking 
an equipment design project. Construction, installa- 
tion and refinement of the system took about a year. 


How the system works 


All equipment, except for the burner unit and 
stack and related piping and accessories, is housed 
in an underground vault of reinforced concrete (40 
ft. long x 12 ft. wide x 12 ft. deep, inside dimensions ). 
Trucks carrying gondolas with cyanide wastes are 
backed up a ramp to an opening in the top of the 
vault. Trough this opening, wastes are dumped 
directly into a hopper, the first element in the dis- 
posal system. The hopper is designed to accept one 
standard load of waste material (about 1400 lb). 

A screw type conveyor device at the bottom of 
the hopper performs a dual role. It both transports 
the waste to the pre-mix tank and crushes it to an 
acceptable granule size while doing so. 

The pre-mix tank has a, built-in weight controller 
that works automatically. The tank is supported on 
precision springs of positively known deflection char- 
acteristics. When precisely 1200 Ib (enough for one 
“batch”) of cyanide waste has been delivered into 
the tank, a limit switch is automatically tripped, 
shutting off the conveyor. 

In the pre-mix tank, 75 gal of water is added. This 
is mixed with the cyanide waste to form a slurry. 

The slurry is pumped from the pre-mix tank to a 
blending tank where 1200 gal of soluble oil is added. 
From the blending tank, the mixture is pumped to a 
1500 gal. holding tank, ready for burning. 


Visual monitoring annunciator 


An annunciator type control panel permits com- 
bined visual monitoring and control of all burner func- 
tions from a control room underground. 

A glance at the annunciator reveals what combina- 
tion of several operations is being performed at any 
given moment as well as the stage of development of 
each operation. 

The system was designed at Oldsmobile’s request 
to permit flexibility of mixing and burning. Soluble 
oil wastes and low-flash liquids (like paint thinners 
and waste gasoline) formerly had been taken to a 
dump and burned off. Although this was acceptable 
when no other course was open to them, the en- 
gineers recognized that it was a potentially dangerous 
practice and that an air-pollution problem existed, 
to a great or small degree, depending upon what was 
being burned. 

The Prenco system was holding tanks for oil-blended 
cyanide slurry, soluble oil wastes and low-flash wastes. 
The line to the burner can be opened to admit any 
of the following: : 

1. Cyanide-soluble oil blend. 
2. Soluble oil alone. 
3. Low-flash waste alone. 

The burner will handle any of these without al- 

tering any burner components or controls. 


Burner start-up 


In starting up from a cold burner, the gas pilot 
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flame is first lighted. An ultra-violet flame detector 
unit, which monitors the burner flame, is energized. 

It is interesting to note that the flame detector is 
an ultra-violet unit, which has been found superior 
to conventional optical detectors in high-temperature 
installations. 

The conventional detector cannot differentiate be- 
tween flame and refractory glow as the ultra-violet 
unit can. 

Wtih the pilot flame burning, gas or low-flash 
auxiliary fuel can be admitted to pre-heat the burner. 
Temperature is gradually increased at a rate of 150°F 
to 200°F per hour until the burner registers in excess 
of 2200°F, the required temperature at which in- 
cineration can begin. 

Burner temperature is further increased as introduc- 
tion of the cyanide-soluble oil mix is begun. The 
auxiliary fuel volume is gradually reduced as the 
temperature rises to 250°F. At this temperature the 
auxiliary fuel is cut off completely. The temperature 
controller, which is part of the control panel, is pre- 
set to hold 2500°F within a few degrees. 

At full volume setting, the cyanide-soluble oil 
blend is burned off at a rate of 150 gal per hour. 

The burner is provided with an auxiliary air blower, 
which provides combustion air in excess of that re- 
quired to insure complete combustion. In addition, 
the stack is provided with a venturi section (dilu- 
ton air inlet) which inspires additional air as the 
exhaust gases leave the stack. The combination effect 
of the blower plus the venturi insures the absence 
of detectable amounts of cyanide in the exhaust 
stream. 


State health department report 

When tests were made by the Michigan State Divi- 
sion of Occupational Health, they revealed no de- 
tectable amounts of cyanide present in the exhaust 
stream. The burner has since been equipped with a 
sampling arrangement which permits periodic testing 
of the incinerator effluent. 


State sampling method 


A series of samples were collected from the stack 
of the incinerator with the unit operating at its 
normal design capacity. The fuel mixture contained 
1 lb. of cyanide per gallon of oil. Combustion rate 
was 150 gal. per hour. A pilot traverse of the in- 
cinerator stack was made and temperature measure- 
ments were obtained at a point approximately 10 ft. 
above the dilution air inlet. The temperature varied 
from 500°-535°F at the sampling point. 

The incinerator effluent was 28,200 cfm at 535°F, 
or 15,000 cfm at 70°F. The supply air for combustion 
was 2800 cfm at 70°F. 

Incinerator effluent samples were obtained using 
a Greenburg-Smith impinger and fritted bubbler in 
series. The samples were collected isokinetically 
with a stainless steel probe and nozzle at a sampling 
rate of 1 cu. ft. per minute. Five samples were col- 
lected with the length of sampling time varying from 
10 to 40 minutes. The sample probe was washed 
between series of tests and the washings were added 
to the sample collected. The collection medium used 
was a 5 percent solution of sodium hydroxide. ee 
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Specialists in metal surface treatments 


KENVERT chromate Coatings, Bright Dips and Chemical 
Deburrings—Aluminum, Copper, Brass, Zinc, Cadmium, Zinc 
Die Castings 


KENVERT Compatible Brighteners — Zinc, Cadmium 


KENVERT Buffing Compound Removers 
Synthetic Detergent Type — All Metals 


CONVERT TO KENVERT 
ON DIE CASTINGS 


Kenvert 45, a non-fuming pickle for aluminum castings; 
Kenvert 55, a chemical polish and burr remover for zinc 
die castings; Kenvert 11X, olive drab directly on zinc die 
castings; Kenvert ZB, tenacious direct chemical black: 
all available as powders. 


Write for general summary Fact Sheet with details for 
over 50 products. 





\ CONVERSION 
CHEMICAL 
CORPORATION 


103 E. Main Street * Rockville, Connecticut 


LICENSEES: 
Nicromatiec Ltd., 
Toronto, Canada 


Silvererown Ltd., 
London, England 


DR. SCHLOTTER 
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PREDICTABILITY - 


A Key to Reliability 


Advanced technologies demand accu- 
rate predictions of performance in 
tools as well as materials. Predictabil- 
ity in tools used is basic to reliability 
in products made. 


CRATEX RUBBERIZED 
ABRASIVES can be used with com- 


plete confidence. They will perform 
as expected engineered for the most 
delicate and sensitive applications in 
Deburring, Smoothing, Cleaning 
and Polishing. 


WHEELS Coarse (C 
POINTS 

BLOCKS 

STICKS 

CONES Extra-Fine (XF 


Medium (M 
Fine (F 


Sold through leading 
Industrial Supply Distributors 


FREE! send for the new, informative 22 page 
Cratex Application Manual, including a 
complete illustrated catalog 


CRATEX 


MANUFACTURING COMPANY, INC. 


Phone: TRemont 5-3357 Geislinge Steige, Germany 





1600 Rollins Road Burlingame, Caiifornia 

















For chemically polishing, 
deburring and protecting 


zinc and aluminum die castings 
DURACOAT® DCP-3 and -5. Zinc die cast parts can now 
be chemically polished by simple immersion. Costly 
hand or mechanical operations can be eliminated or 
supplemented with these solutions. Use for reclaiming 
f=)) stripped parts; prior to plating for brighter deposits 


Na? and increased throwing power into low current density 
areas, and as a final finish. 

CHEMBURR® 3 and 5. Fot chemically deburring zinc 
die castings. Eliminates costly mechanical tumbling and 
hand deburring operations. Internal holes and threaded 
sections completely deburred and chips removed by 
simple immersion. 

DURACOATS®. Liquid and powdered chromate prod- 
ucts for producing bright, irridescent or golden protec- 
tive finish on zinc die castings. Fast, simple, economical 
to use. Highest quality at lowest cost. 

ALCHROME® #1 and #2. Clear or yellow golden 
chromate finish for aluminum. Outstanding protection. 
Can be used to replace anodizing where hardness is 
not a requirement. 

All DURACOAT® products meet 
existing military specifications. 


Write for free technical data sheets 
describing products in detail. Send 
samples for free processing. 














UNTREATED 


DULL PROTECTED HEATPBATH 
CHEMICALLY GOLDEN COLOR 
POLISHED CORPORATION 
BRIGHT SPRINGFIELD 1, MASSACHUSETTS 
or 701 North Sangamon Street, Chicago 22, Illinois 


39 Years of Service to the 
Heat Treating and Metal Finishing Industry 
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What would, IS50% pail wi 
weow to YOUR finishing, dopa 


To Keller Manufacturing Co., Inc., it means a savings of nearly 
$50 a day in finishing costs on leaf rakes. And, theirs is a com- 
paratively small plant operation. 

Before moving into their new plant, this St. Louis manufac- 
turer of Sweep-Easy lawn and garden tools investigated and tried 
out various finishing equipment. They chose Ransburg No. 2 
Process to do the job because they found that only the Ransburg 
Electrostatic Hand Gun could give them the desirable increase 
in production—with improved quality—and at lower cost. 


PRODUCTION IS NEARLY DOUBLED 
QUALITY OF FINISH IS IMPROVED 


With the Ransburg Hand Gun, Keller’s daily painting prodution 
of leaf rakes nearly doubled what they were formerly getting 
with air hand spray. And, where they used to get only 168 rakes 
per gallon of paint, they now get 426 per gallon—over 2 4 times 
as many—actually an increase of over 150% in paint mileage. 
With the unique “‘wrap-around”’ feature, electrostatic is im- 
proving the quality, providing a complete, uniform coating over 
all areas—even on the tine edges. 


NO REASON WHY YOU CAN'T DO IT, TOO! 


See how the Ransburg Electrostatic Hand Gun can save time . 


.paint ... and cut costs in YOUR finishing department. Or, if your 


production justifies, it'll pay you to investigate Ransburg's automatic 
electrostatic spray painting equipment. Write for our No. 2 Process 


brochure which shows numerous examples of modern 
<i » production painting in both large and small plants. 


RANSBURG Electro-Coating Corp. 
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Box 23122, Indianapolis 23, Indiana 


Affiliates in AUSTRALIA ¢ AUSTRIA « BELGIUM ¢ DENMARK e ENGLAND e FRANCE e FINLAND « GERMANY 
HOLLAND « ITALY « NORWAY e SPAIN « SWEDEN « BRAZIL ¢ SOUTH AFRICA and NEW ZEALAND 
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news of industry 
& associations 


changes and promotions 


American Zinc Institute, Inc.—Louis 
Kettler has been appointed as research 
engineer to the staff of American Zinc 
Institute-Lead Industries Association Ex- 
panded Research Program. 


American Powder Metallurgy Institute— 
Officers of the new Dayton Section were 
elected as follows: John Powers, Super- 
met Div., Globe Industries, Inc., elected 
chairman; Arnold Boyce, Delco Moraine 
Div., General Motors Corp., Ist vice 
chairman; Vernon Holcomb, National 
Cash Register Co., 2nd vice chairman; 
Ted Debrecini, F. |. Stokes Corp., treas- 
urer; James Smith, National Cash Regis- 
ter Co., recording secretary; and Robert 
Koch, Supermet Div., Globe Industries 
Inc., corresponding secretary. Ronald P. 
Koehring, just retired from Delco Mor- 
aine, elected honorary past chairman of 
the Dayton Section. 


The Glidden Co.—Ralph B. Quelos has 
been named general sales manager—Pig- 
ments and Colors, and will be at the 
Adrian Joyce Works in Baltimore. James 
C. Rankin has been appointed general 
sales manager—Metals and Organic 
Chemicals, and will be headquartered at 
Cleveland. 


Lester-Phoenix, Inc.—Mark Freiberger 
has been appointed salesman in the St, 
Louis area. 


Allied Research Products, Inc.—Charles 
W. Ostrander has been promoted to 
technical assistant to the president. 
Roger Fenwick, former Cleveland repre- 
sentative, has been moved to the Boston 
territory. Robert B. Gleisner has been 
appointed sales representative in Cleve- 


land. 


Stewart-Warner Corp.—Albert J. Booth 
has been appointed general manager of 
the Chicago plant. 


Beryllium Corp.—Philip S. Hanson has 
been named product development engi- 
neer. 


Lester Castings, Inc.—Philip Sommerlad 
has been appointed Greater Cleveland 
sales director. 


Spincraft, Inc.—George F. Farley has 
been appointed executive vice president 
and general works manager, and will be 
in charge of the company’s Milwaukee 
operation. Robert J. Saggau has been 
named director of sales in charge of 
contract and product marketing. 


The Joseph Dixon Crucible Co.—Warren 
A. Zimmer has been promoted to senior 
vice president, and H. J. Aderente, 
comptroller. 


more Industry News on page 5! 
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For Trouble-Free Die Casting 


For complete 


Specify Asarco Zinc Alloy 


When the job calls for zinc die castings to meet 
high standards of product quality, use Asarco zinc 
die cast metal. It is made from Special High Grade 
Zinc, 99.99+-% pure, the world’s purest metal 
produced in large tonnages. Its purity and uni- 
formity, unsurpassed anywhere, are assured by 
Asarco-developed electrolytic refining processes 
and by completely controlled alloying techniques. 
Asarco Zinc Die Cast Alloys numbers 3,5 and 7, 
sold by the Federated Metals Division, are ready 
for immediate shipment from stock in seven con- 
venient supply centers across the country. With 
Asarco Zinc die casting alloys you get low ma- 
terial cost, superior impact strength and castability, 
minimum machining and finishing time, reduced 
production time and cost, shorter casting time, 
low temperature casting, smoothest casting sur- 


faces, brilliant and lasting finishes. 


information, write or call Federated Metals Divi- 
sion, American Smelting and Refining Company, 
120 Broadway, New York 5, N.Y., or your near- 
est Federated sales office. 


eae 37 ty, Se 


ASARCO 
pe 





Circle No. 7 on Reader Service Card 


— 
| 
ss 
— — | 
. 
i — } 
aa 
— 
—_ 
eG" 
= 
eee 
| tet 
—_- | 
= 
we 
oe | 
- — 
3 
— 
i 


7 
~ 





million castings a year 


(Boer 
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SPPIIP IDS $55 


PUTTING THE NEW CARS 


IN TRIM FOR READY SALES from these 


At the TRILEX CORPORATION, Wayne, 


Mich., this efficient battery of 14 KUX s + « 
Hot Chamber Die Casting Machines die castin machines 
(400- and 600-ton) is part of the com- 


plete Trilex facilities for modern die 

casting, fully automatic plating, finish- 

ing, and assembling. “THE PRIMARY concern of the major automobile manufacturers 
for die-cast trim parts is quality,’ says John Airey, president of 
Trilex Corporation, important suppliers in the automotive and appli- 

ete Se Se OO Fe eee Vee ance field. “That’s why we have use KUX Die Casting Machines 
since 1945. They produce hardware finish quality castings. 


“But along with quality,’ Mr. Airey continues, “auto makers as 
well as appliance men consider price. We've found that KUX 
machines can be depended on for minimum maintenance and 
minimum downtime. They put us in a better position to compete on 
a cost-per-unit basis.” 


Whether your main concern is lower production costs, higher 
quality or both, investigate the advantages of KUX Die Casting 
Machines. 28 all-new strain gauge proven KUX models, 50 to 2000 
tons, for both hot or cold chamber operation, available with auto- 
matic cycling mechanism and KUX patented “Vac-U-Die” and 
“Auto Feed“ systems of vacuum die casting. 


Write for full details of the 
28 all-new KUX models illustrated in the latest 
KUX Die Casting Machine Catalog. 


MACHINE CoO. 


6725 North Ridge Avenue, Chicago 26, Illinois 
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data offered in this month’s ads qualified readers may obtain any of 


these free reference materials by circling the numbers on the reader service cards 


- Burnishing Media—The Abbott Ball 
Co.—Bulletin tells how a burnish- 
ing media produces a long-lasting 
polished finish. 


. Die Lubricants—Acheson Colloids 
Co.—Technical bulletin tells how 
to get the utmost efficiency from 
die lubricants for metal working. 


. Die Casting—Advance Tool and Die 
Casting Co.—Folder describes cost- 
reduction advantages of certified 
zinc and aluminum die castings. 


. lron Powders—Alan Wood Steel Co. 
—Literature on custom-blended 
iron powders. 


. Investment Casting—Arwood Corp. 
—48-page book tells how to design 
for investment casting and gives 
data on metal properties. 


. Die Casting Machines—B&T Ma- 
chinery Co.—Information on a mo- 
torized die height adjustment on 
die casting machines. 


. Chromates, Brighteners, Detergents 
—Conversion Chemical Corp.—Fact 
sheet describes products for die 
casting surface treatment. 


. Standard Unit Dies—Detroit Mold 
Engineering Co.—Technical bro- 
chure describes how to get lower 
costs through standardization. 


. Parting Agents—Dow Corning Corp. 
—Manual describes how to use 
silicone parting agents when mak- 
ing shell mold castings. 


. Graphite Lubricants—Grafo Colloids 
Corp.—Booklet tells where to use 
various graphite dispersion lubri- 
cants for applications requiring re- 
sistance to extreme temperatures 
and pressures. 


. Gears & Pinions—Gries Reproducer 
Corp.—Guide book gives full specs 
for hundreds of combinations of 
small die cast zinc alloy gears in- 
tegral with pinions shafts, and 
other variations. 
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23. Chemical Finishing—Heatbath Corp. 


—Technical data sheets—on chemi- 
cally polishing, deburring and pro- 
tecting zinc and aluminum die 
castings. 


. Investment Casting—Hitchiner Mfg. 


Co.—Technical information on the 
ceramic shell method of investment 
casting. 


. Die Casting Machines—H-P-M, 


Koehring Div.—Catalog—CM-100 
describes all Cast-Master die cast- 
ing machines. 


. Die Casting Machines—Kux Ma- 


chine Co.—Catalog describes a line 
of 28 die casting machines. 


- Die Casting Machines—Lester- 


Phoenix, Inc.—Specifications give 
complete data on die casting equip- 
ment that produces dense, flash- 
free parts. 


- Lubricating Equipment— Pierce- 


Waller, Inc.—Information on a sys- 
tem for lubricating, cleaning and 
cooling molds. 


. Electrostatic Painting—Ransburg 


Electro-Coating Corp.—Brochure 
shows how to improve quality and 
lower painting costs by using the 
Ransburg No. 2 Process. 


. Powdered Metal Parts—Reese Metal 


Products Corp.—Brochure shows 
how to cut precision parts costs 
with the Remet powdered metal 
process. 


. Casting Alloy—Donald Carroll Met- 


als, Inc.—Offers zinc and aluminum 
alloys to give high fluidity and 
dense castings with a good finish. 


. Pattern Wax—Alex. Saunders & 


Co., Inc.—Descriptive literature on 
its blue wax for patterns, also 
Sherwood injection presses for 
large patterns. 


. Pets—The Tiffin Foundry, Inc.— 


Brochure lists a complete line of 
stock pots and die casting machine 
accessories. 
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Palletainers—Union Steel Products 
Co.—Information on Palletainers 
used to ease parts handling prob- 
lems. 


. Investment Castings—Vascoloy- 


Ramet Corp.—Information on in- 
vestment castings made in metals 
to meet specific requirements such 
as non-magnetic qualities and re- 
sistance to abrasion corrosion, high 
temperatures and shock. 


. Investment Casting—Midwest Pre- 


cision Castings Co.—Brochure de- 
scribes how to design for invest- 
ment casting. 


. Powdered Metal—The New Jersey 


Zinc Co.—Application and design 
brochure—tells how to design for 
pressed brass and nickel silver 
powdered metal parts. 


. Rubberized Abrasives—Cratex Man- 


ufacturing Co., Inc.—22-page appli- 
cation manual tells how to use 
rubberized abrasives for deburring, 
smoothing, cleaning, and polishing; 
includes complete catalog. 


. Die Steels—Vanadium-Alloys Steel 


Co.—Technical and application data 
on die casting and mold steels. 


. Investment Castings—Casting Engi- 


neers—Technical brochure tells how 
to specify investment castings to 
cut production costs. 


. Die Blocks—Richards Tool and Mold 


Co.—Catalog sheet describes cost- 
savings on unit die blocks and 
ejector plates. 


. Lubricants—Union Carbide Chemi- 


cals Co.—Information tells how to 
meet your lubricity and tempera- 
ture requirements with Ucon syn- 
thetic fluids and lubricants. 


. Ceramic Cores—Sherwood Refrac- 


tories—Technical design data de- 
scribes how to use ceramic pre- 
formed cores in investment cast- 
ing. 
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PARKER 
PEN MAKES 
A POINT: 
the importance of 
proper finish... 


how ABBOTT 
helps to get it 


oan 


Throughout the world, a Parker Pen is 
quickly identified by its distinctive arrow 
clip. Even while clasping firmly to a coat 
or shirt pocket, the clip properly signals 
the prominent Parker name ...in some 
Asian countries, it’s a status symbol and 
a mark of the wearer's literacy! 

For these and similar reasons, the clip 
must always retain a gleaming, jewel-like 
finish . . . a finish durable enough to with- 
stand the roughest everyday abuse’....a 
finish that has no microscopic rough 
edges to snag or fray pockets. 

To give the clip just such a finish, 
Parker uses Abbott steel burnishing 
media in vital tumbling operations. Be- 
sides producing the lasting, polished 
finish, the high-quality Abbott shapes 
increase the clip’s surface hardness by 
compressing and compacting the grain 
structure of the metal. 

What's right for your product .. . finish 
or cut? Send us a product or part sample. 
Without charge, we'll test it thoroughly 
and return useful recommendations 
promptly. 


REQUEST BULLETIN AP-1 
AND SAMPLE SHAPES 


on) ee U- 1-108 me 
BALL COMPANY 


7 RAILROAD AVE 
HARTFORD ! CONN 
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save 


on BES OY 


ON UNIT DIE BLOCKS 
AND EJECTOR PLATES 


And we're talking about H-13 type steel — with 
even greater savings on other types! How 

can Richards Tool and Mold give you these big 
savings ? The unit cavity block shown at right 

is your answer. A Richards cavity block (used 
with a Richards Master Mold) gives you 
practically 100% productive area. Compare this 
with any other unit die block with far less usable 
area per square inch and the waste of high 
price metal on the outer edges. 

These Richards advantages plus exceptional 
simplicity of design — mean quotations 35% or 
more below those on unit die blocks now available ! 

Richards cost-saving method is fully covered 
in a special catalog sheet. Write today for your 
free copy — or give us a call. 


R { C M4 A Fe D Ss Typical Richards cavity crafts- 


manship. Note full use of 


TOOL & MOLD CO. productive area. 


2715 Lathrop Avenue ® Racine, Wisconsin 








6th IN A SERIES of POWDERED METAL PARTS applications by REESE 


LOW COST 


DIMENSIONAL 


STABILITY 
GRAFLEX 


In its all new 16 MM Galaxy Projector, Graflex, 
Inc. employs 4 powdered metal parts by 
Reese. Here’s why: Complex configurations 
are “naturals” for powder. Even with toler- 
ances held to .0005”, costs are anywhere 
from 50% to 80% less than in machined 
parts. And the Reese laboratory assures the 
best alloys for dimensional stability, strength, 
wearability, etc. Reese oil impregnation, when 
desired, also offers permanent self-lubrication. 
Investigate all the advantages of Reese pow- 
dered metal parts. 


FREE BROCHURE i Sintered 
“How to Cut Precision Parts Costs ; 

with the Remet Powdered Metal 

Process’’ shows how Reese can 

help you. Send for your copy today. 


‘REESE 


METAL PRODUCTS CORPORATION 


YV 537 Howard Ave., Lancaster 10, Penna. 
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news of industry 
& associations 


Continued from page !9 


Zinc die casting 
contest under way 

The 1961 “Zine Die Casting of 
The Year” competition, sponsored 
by The New Jersey Zinc Company, 
is officially under way. This year 
the award will be a dual grand 
prize for the outstanding achieve- 
ment in zinc die casting—$500 to 
the die caster and $500 to his cus- 
tomer. 

For more information and an en- 
try blank, contact C. R. Maxon, 
Market Development Division, The 
New Jersey Zinc Co., 160 Front 
Street, New York 38, New York. 


Officers of APMI 
Cleveland chapter named 

A new national organization for 
powder metallurgists, the Ameri- 
can Powder Metallurgy Institute, 
has established a section of the 
Institute in the Cleveland area. 

Officers of the Cleveland section 
are: C. R. Halverstadt, Kirkwood 
Carbon Corp., chairman; J. Merrill, 
Clevite Research Center, Ist vice 
chairman; J. J. Millen, General 
Electric Co., 2nd vice chairman; V. 
Kalan, Cleveland Graphite Bronze, 
treasurer; T. P. Herbell, Case In- 
stitute of Technology, recording 
secretary; and S. R. Crooks, Repub- 
lic Steel Corp., corresponding sec- 
retary. 


New MPIF members 

The Metal Powder Industries 
Federation announced the election 
of Englehard Industries, Inc. and 
Magna Manufacturing Co. to cor- 
porate membership in the Metal 
Powder Producers Association, a 
trade division of the Federation. 


Olin absorbs Almetco 

Olin Mathieson Chemical Cor- 
poration announced that Almetco, 
Inc. will cease to function as a 
separate company. Its aluminum 
extrusion facilities will continue to 
be operated by Olin at the Nesque- 
honing, Pa., plant of the Metals 
Division, but the Almetco name 


will be dropped. 


more Industry News next page 


August, 1961 

















To make the BEST... 
eae 


Begin with the 
BEST CASTINGS! 








Pumas 
Di. 


Co. 


Aluminum Alloy Castings 


Zinc Alloy Castings 


Tin and Lead Alloy Castings 


DISTRICT OFFICES 


AKRON, OHIO DAYTON, OHIO 
E. G. Siess, Jr. J. M. Gallaher 
227 W. Exchange St. 333 W. First St. 
Tel: Portage 2-7663 Tel: Baldwin 6-3418 
CLEVELAND, OHIO DETROIT, MICHIGAN 
William Kranz Jay K. Esler 
2000! West Lake Road 1016 Fisher Bldg. 
Tel: Edison 1-6888 Tel: Trinity 3-5910 
NEW ENGLAND 
R. L. Thompson 
P.O. Box 77 
Old Saybrook, Conn. 
Tel: Evergreen 8-9833 
PHILADELPHIA, PA. 


Latrobe Albert B. Reid 


505 Wadsworth St. 


DD Tel: Chestnut Hill 7-8833 
ie 
Casting Co. Established 


Latrobe, Pennsylvania 1918 


Circle No. 30 on Reader Service Card 





Circle No. 37 on Reader Service Card 


Call on us for BOTH... 








ZINC & ALUMINUM ALLOYS 


ENGINEERED TO GIVE YOU 


news of industry 
& associations 


Continued from page 5! 


We-buy-then-lease back 
plan permits expansion 

A new plan, by which metals 
manufacturers and fabricators can 
sell their existing plant and equip- 
ment and immediately lease it back 
for terms of from three to twelve 
years, was announced by Nation- 
wide Leasing Company. 

Robert Sheridan, president, said 
the nationwide sale-leaseback plan 
was designed specifically for firms 
which have an over-large invest- 
ment in fixed assets and whose 
growth, as a result, was being ham- 


pered by tight working capital. 


Diversey relocates 


The Diversey Corporation has 
moved its general offices, research 


@ HIGH FLUIDITY 
SUPERIOR FINISH 


DENSE CASTINGS 


ADJACENT 


ILLINOIS TOLLWAYS 








— when you Specify 


DIE CASTINGS 
MILWAUKEE 


©@ Extra values provided by the 
modern Milwaukee plant with 
every facility for Complete Die 
Casting Service. 
® Extra values provided by more 
than 52 years of continuous service 
to industry in producing precision 
die cast parts for all types of 
assemblies from small intricate 
instruments to heavy-duty equipment. 
®@ Extra values provided by die 
castings which add to the worth of 
your products in design, appearance, 
E sales appeal and efficient operation. 


and development laboratories, and 
Central Division sales offices to a 
modern five-story air-conditioned 
building in downtown Chicago. 


Conforming Matrix 
changes address 

Continued growth is the reason 
Confroming Matrix Corporation 
has found it necessary to move to 
larger facilities. The new plant in 
Toledo, Ohio will house produc- 


tion, engineering and offices. 


Metals and metal-working to be 
discussed at August symposium 
New metals and metal-working 
techniques for space and missile 
applications will be subjects of at 
least four papers to be presented at 
the Second International Electronic 
Circuit Packaging Symposium in 
Boulder, Colorado from Aug. 16-18. 


New MPIF Section organized 


A new Section of the American 
Powder Metallurgy Institute has 


been established for the areas of 
Northeastern Pennsylvania and the 
southern tier of New York. Officers 
of the Penn-York Section are: Rus- 
sell Nelson, Sylvania Electric Prod- 
, ucts, Inc., chairman; Albert Anglin, 
[LWAUKEE DIE CASTING COMPANY | |=. The Beryllium Corp, vice 
4146 N. HOLTON STREET+ MILWAUKEE 12, WISCONSIN chairman; and Joe Barrett, Interna- 
Established 1909 tional Business Machine Corp., 

treasurer. 


Milwaukee 
operates under 
the Certified 
Zinc Plan of the 
American Die 
Casting Institute. 
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useful literatu re, catalogs, manuals qualified readers may obtain 


any of these technical publications by circling the numbers on the reader service cards. 


PROCESSES 


Investment Castings—LEBANON STEEL FOUNDRY— 
Bulletin tells how ceramic and investment cast- 
ing techniques are combined to produce large 
precision castings. 


Investment Casting s—HITCHINER MANUFACTUR- 
ING CO., INC.—Technical data sheet discusses the 
costs of investment castings. 


Investment Castings—MisCo PRECISION CASTING 
co.—8-page brochure tells how a protective coat- 
ing is applied to investment castings by a vapor 
diffusion process. 


MATERIALS & EQUIPMENT 


Extrusion Equipment—BaALDWIN-LIMA-HAMILTON 
corP.—Brochure describes a complete line of ex- 
trusion equipment including presses, stretching 
and straightening machines, and testing equip- 
ment. 


Fluxes—THE HAVILAND PRODUCTS COo.—Data sheets 
list application information on a flux for alumi- 
num. 


Die Casting Machines—tTHE CLEVELAND AUTO- 
MATIC MACHINE CO.—Brochure describes hot and 
cold chamber, high pressure, hydraulic die cast- 
ing machines. 


Temperature Controls—THERMO ELECTRIC CO.— 
4-page bulletin describes compact, self-balancing 
indicators and indicator controllers for rapid, 
accurate, automatic temperature control. 


Tantung Alloy—vascaLoy- . 
RAMET corP.—Booklet tells —_ 
where and how to use Tan- — 
tung, a cast alloy with su- | TANTUNG 
perior characteristics for cut- Ste 
ting tool and severe wear 

applications, includes infor- 

mation on brazing the alloy. MED acon: eaves 


neers ome wOw ve wer 


ter eine see! ont wee: eoptmetens 


Die Handling Equipment—reconoMy ENGINEER- 
ING co.—Brochure describes a die handling truck 
for carrying loads of up to one ton in congested 
areas. 
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Temperature Controls—uNiITED ELECTRIC CON- 
TROLS Cco.—Catalog sheet on new high tempera- 
ture indicating control and compact short range 
indicating temperature control units. 


Tools & Dies—MeETAL CARBIDES corP.—Catalog 
describes a complete line of tools and dies, in- 
cluding powder metallurgy part and extrusion 
dies. 


Thermocouple Materials—rtemMPrTRon, INc.—Cat- 
alog lists specifications and descriptive data on 
a ceramic-insulated wire used in thermocouples. 


Die Casting Machines—THE CLEVELAND AUTO- 
MATIC MACHINE ©O.—Brochure describes a 250- 
ton, high-speed die casting machine for medium 
sized zinc or aluminum die castings. 


Fluxes—roseco, 1nc.—Technical data sheet lists 
information on fluxes used in melting copper 
and nickel alloy scrap. 


Stainless Steel Powders—vANADIUM-ALLOYS 
STEEL cO.—Data sheets describe a line of pre- 
alloyed stainless steel powders which provide 
high green strength and improved sintering qual- 
ities for powdered metal parts. 


FINISHING 


Barrel Finishing—roro-FinisH 
co.—Catalog bulletin discusses 
problems in selecting media 
and compounds for vibratory 
and barrel finishing, shows 
media types for grinding, de- 
burring, descaling, polishing, 
britehoning and burnishing. 


Metal Cleaners—rurco propucts, 1nc.—12-page 
catalog describes cleaning and processing com- 
pounds for the metal casting industries. 


Stripping Solution—mMacpvermip 1Nc.—Technical 
data sheet describes an acid solution for stripping 
silver from copper, brass, and other copper 
alloys. 


more Useful Literature on page 55 
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Tooling Savings: 60%—Production Savings: 25% 
_ : aay em ee ne q oe me . ; 











if time and money were no object, you could assemble this refrigerator 
door hinge from a steel stamping, a brass stamping, screw machine parts 
and just one die casting. Then you could keep busy with some tricky 
operations necessary to attach the hinge halves — drilling blind holes 
accessible only with an angle drive drilling head and staking steel pins 
in the holes. 
However, Die Cast Products, Inc. of Gardena, California prefers the 60% 
reduction in tooling costs and the 25% drop in production costs achieved 
by a unique design using four zinc die cast components which are cast 
In one shot and trimmed in one operation. That way they are faced with 
no other secondary operations before plating—and assembly is simple. 
To find out how to put 

zinc die castings to work for you, see your 

nearest die caster for information about 

their properties, use, design techniques and caaeats 

machining practices. REMEMBER —ZAMAK 

GIVES YOU MORE FOR LESS. ARE rou THE NEW JERSEY ZINC CoO. 

GETTING YOUR METAL’S WORTH? 160 FRONT STREET - NEW YORK 38, N.Y. 
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useful literature, 
catalogs, manuals 


Deoxidizer—MaAcpERMID 1INC.—Data sheet de- 
scribes a new dry acid salt which deoxidizes 
aluminum alloys for phosphating, anodizing, 


painting, plating, or bright dipping. 


Painting Equipment—conrorMING MATRIX CORP. 
—Brochure describes paint and wash, fill and 
wipe equipment for finishing castings. 


Metal Strippers—MacveRMwp 1nc.—Selector 
shows the proper agent for stripping various 
metals from base metals and alloys. 


Product Identification—tHE ACROMARK CO.— 
Brochure describes equipment for producing 
multi-color, small replica license plates. 


Wetting Agents—Norco CHEMICAL co.—Booklet 
lists data on wetting agents used in metal proc- 
essing, includes accurate table of Draves wetting 
times. 


Belt Finishing Equipment—HaMMOND MACHIN- 
ERY BUILDERS, INC.—Catalog describes a line of 
equipment for grinding, polishing, and deburr- 
ing flat work. 


Metal Cleaner—ENTHONE, INC.—Data sheets de- 
scribe a non-fuming pickling solution for copper, 
brass, aluminum and other non-ferrous metals. 


Barrel Finishing—tHE BAIRD MACHINE Co.—Tech- 
nical data on two barrel finishing units that can 
be fitted with a full range of barrel sizes and 
shapes. 


Metal Cleaner—THE pivERSEY CorP.—Bulletin lists 
data on a spray cleaner designed to provide 
complete emulsification and dispersion, and free 
rinsing and draining. 


Abrasive Blast Machine—wHEELABRATOR CORP. 
—Catalog contains technical information on a 
complete line of batch-type, airless, abrasive blast 
cleaning machines. 


Color Finishes—tHE ACROMARK Co.—Data sheets 
list information on colored inks for marking 
metals. 


Painting Masks—cONFORMING MATRIX CORP.— 
Brochure describes a complete line of masks for 
accurately controlled, multiple color, wet paint- 
ing. 


Plating & Abrasive Finishing—tne LEA Mrc. Co. 
—4-page guide gives condensed information on 
materials and compounds for plating and abra- 
sive finishing. 


more Useful Literature on page 56 


ENERAL ELECTRIC 
does. To produce 
thousands of these 
precise “dog point- 
ers” on a lower cost 

basis they redesigned for 
powder metallurgy. Instead 
of a two-part item—which 
had to be machined, punch 
pressed, deburred, re-ma- 
chined and press fit to- 
gether—one punch of the 
compacting press at Dixon 
Sintaloy, Inc. does the job. 
Each one of the dog pointers 
pressed from brass powder 
meets tolerances of + .001” 
on the diameter of the .061” 
hole and has the smooth, 
dense properties essential 
for plating. This is accom- 
plished readily by GE to in- 
sure that the dog pointer 
matches the extra-long serv- 
ice life of the kilowatt-hour 
and other electric meters it 
is used in. 

Think big—think powder 
metallurgy. For more infor- 
mation about the applica- 
tion, design techniques and 
properties of metal powder 
parts, write today to The 
New Jersey Zinc Company 
for your copy of “Designing 
For Pressed Brass and Nickel 
Silver Metal Powder Parts.” 
PR 

















HORSE HEAD® ATOMIZED NONFERROUS METAL POWDERS ARE PRODUCED BY | 


THE NEW JERSEY | 


ZINC COMPANY] 


160 FRONT STREET + NEW YORK 38, 


DEVELOPERS OF BRASS & NICKEL SILVER POWDERS SETTING TODAY'S eben | 


| HORSE HEAD 
PRODUCTS 
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ADVANCE put 


teeth 


into reducing 
the cost of this 
sprocket 3 


ana 
a we F 


Zinc die casting 
above replaced the 
steel weldment 

at left 


* 

By “teeth” we mean Advance engineers bit deep 
into the cost of the 12-inch steel weldment sprocket 
shown above and came up with a saving of better 
than 50% in converting it to a zinc alloy die casting. 


The sprocket drives the rotating drum of an in- 
dustrial clothes dryer. Both pitch and O.D. are held 
to .010 tolerance. Interchangeable cores and inserts 
readily produce this sprocket with 34 or 1 inch bore. 


Whether it’s a conversion, or a 
die casting of completely new de- 
sign, putting “teeth” into a die 
casting cost problem is what Ad- 
vance engineers like most to do. 








Why not send your next print to 
Advance for a quotation? Ask for 
the Advance folder ‘““Your Doorway 
to Certified Zinc and Aluminum 
Die Castings”. 














These symbols are your assurance 
of highest quality control of zinc 
and aluminum alloys under 
ADCI standards. 


ADVANCE 


TOOL AND DIE CASTING COMPANY 
serving industry since 1920 


3782 N. HOLTON STREET, MILWAUKEE 12, WISCONSIN 
Circle No. 3 on Reader Service Card 


useful literature, 
catalogs, manuals 


Airless Spray Equipment—rne peEviLBiss co.— 
Catalog lists specifications and information on 
spray guns, hoses, connections and other acces- 
sories for airless spray painting. 


Cleaning Steel—oakireE propucts, INc.—8-page 
booklet details the latest methods of cleaning 
steel before electroplating, lists detailed outlines 
of specific procedures and shows the mechanics 
of both direct current and reverse current electro- 
cleaning. 


Rust Remover—sLOAN CHEMICALS, INC.—Booklet 
describes a multi-acid material which removes 
rust to bare metal by chemical action, replaces 
wire-brushing, blasting, etc. 


Plating—METAL & THERMIT CoRP.—Brochure de- 
scribes a complete line of supplies for bright 
plating copper, nickel, chromium, zinc, and tin. 


Machining Aluminum—REYNOLDS METALS CO.— 
Brochure answers the most often asked ques- 
tions on machining aluminum, covers speeds, 
alloys with best machinability, coolant-lubricants, 
and other information. 








IVESTOOERT 
CASTIBIES 


delivered on time! 


@ Assure the success of your invest- 
ment casting designs. Send them to 
Midwest Precision, which has an en- 
viable background of many years of 
experience in the field. 

Among the great number of invest- 
ment castings successfully mass- 
produced by Midwest, are many parts 
on which other foundries failed. Our 
engineers and technicians make 
available to YOU, without obligation, 
their full store of accumulated pre- 
cision casting knowledge. 

To be sure of your investment cast 
parts, submit them to Midwest for a 
completely unbiased evaluation. 


Far} Send for your copy of “How 
To Design Investment Castings” 


M | DWES PRECISION 
CASTINGS CO. 
10703-9 QUINCY * CLEVELAND 6, OHIO 
GArfield 1-1918 






































A-3119 
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NEEDED: 
EQUIPMENT FOR 


LIGHT METAL 
CASTING 


3 out of 5 visitors at AFS Exposi- 
tions—including die casters and 
permanent molders—take pur- 
chasing action on new equipment. 
There will be 16,000 top foundry- 
men at the 1962 Exposition . . . 
tell them YOUR story with a 
display at 


alien 
THE BIGGEST 

- FOUNDRY 
EXPOSITION 


IN 10 YEARS 
A 


66th 
CASTINGS 
CONGRESS 
and 


EXPOSITION 
— >> PLUS <= 
29th 
INTERNATIONAL 
FOUNDRY 


CONGRESS 


ee AR 
DETROIT 
MAY 7-11, 1962 
coBo HALL 


ay . ayn y | 
FOR SPACE 
WRITE, WIRE, PHONE 
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book review 


Cost Reduction Guide for Manu- 
facturing Management, H. C. 
Morse and E. E. Wyatt; Hitchcock 
Publishing Company, 1961. 256 
pages. $18.00 


Step-by-step instructions in this 
book tell how to conduct comple te 
programs for cutting costs and im- 
proving plant operation. Over 1200 
questions concerning efficient op- 
eration enable the users of this 
book to audit their entire opera- 
tions for wasteful practices. Much 
of the material is based on success- 
ful cost reduction programs. 

Sample directives, examples, 
forms, and progress reports help 
in immediately applying the con- 
tents to practical operation. In- 
cluded in the book are proven 
waste prevention ideas, a list of 
qualifications for a cost reduction 
staff, and methods for promoting 
employee cost-consciousness. 





STILL THE 
PRIME SOURCE 
OF PURE, 
AIR-STABLE 


TITANIUM 


METAL 
POWDER 


for powder metallurgy, 
titanizing, alloying, 
rocket propellants 
pyrotechnics, etc. 


process recently acquired from 
United International Research, Inc. 


Rare Meta Divis 


'Rosrreitetcircre 
Astronautic ‘Ss 
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‘*Mark 
of 


Quality” 


“TIFFIN 


POTS 
LAST 
LONGER” 


This is a report that we con- 
tinue to receive from our cus- 
tomers. 


Standard melting kettles and 
machine pots direct from 
stock are available for all 
non-ferrous metals. 


Special pots are made to 
your specifications. 


We also furnish the following 
parts in Tiffin alloyd iron or 
alloyd steel: 


e@ PLUNGERS 

e NOZZLES 

e GOOSENECK NOSES 
e THERMO COUPLES 
e INGOT MOLDS 

e BAR STOCK 


All parts are especially en- 
gineered to give the best 
possible service in the die 
casting field. 

OVER 50 YEARS EXPERIENCE 


in the manufacture of quality pots 
and die equipment. 


FREE BROCHURE lists stock pots. 


Be Thrifty — Be Wise 
Use The Best... 


Phone: Gibson 7-399! 


TIFFIN, OHIO 
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Let Superior show you how you can save money 
in many ways on your aluminum extrusions. 
The Mohawk cabinet above is an example of 
how this leading manufacturer gets extrusions 
perfectly fabricated from Superior Industries. 
The extrusions fit perfectly into Mohawk’s 
production line without any further operation. 
Under one roof, Superior controls the fabri- 
cating and refinishing of all these parts, ready 
for assembly. 


In addition to extruding intricate shapes, 


LUMINUM EXTRUDERS 


Superior miters, bends, rivets, drills, counter- 
sinks and notches the metal. Chemical and 
hand polishing, spray painting, anodizing and 
etching get professional attention. This entire 
performance saves you labor and factory 
time. And, thousands of companies have 
already taken advantage of Superior’s com- 
plete services. 


Send us samples, blueprints, or ask us to call. 
Superior engineers are now ready to help you 
to save in many ways. 


ANODIZERS © ARTRIM MOULDINGS 
3788 Oakwood Ave. 
Youngstown, Ohio 
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opportunities 


jobs and equipment 





Opportunities rates: $20 for the first 
column-inch; $15 for each additional 
column-inch payable in advance. To 
answer box number advertisements, 
address responses to the box at Pre- 
cision Metal Molding, 812 Huron 
Road, Cleveland 15, Ohio. Closing 
date: Ist day of month preceding pub- 
lication. 








POSITION OPEN 





INVESTMENT CASTING 


Rapidly growing precision casting firm offers 
these challenging opportunities for young 
men with imagination and drive. 


CHIEF ENGINEER 

Will have complete responsibility for the 
development of all new production jobs, 
including tooling, gating, sample runs, etc. 
Will also be responsible for metallurgical 
work in Casting and Heat Treating Depart- 
ments. Degree in metallurgy and foundry 
gating experience necessary for qualifica- 
tion. Work is related to ferrous, nickel, and 
cobalt base alloys, both air and vacuum 
melt. 


PRODUCTION SUPERINTENDENT 


This position, reporting to the Production 
Manager, involves the supervision of all 
production departments. Several years of 
successful experience in direct production 
supervision required. Steel foundry experi- 
ence, and particularly investment casting 
experience, desired. 


Excellent working conditions—profit sharing 
—opportunity to live in the great North- 
west. 


Send Resumé to: Mr. E. H. Cooley, Presi- 
dent, Precision Castparts Corp., 4600 S. E. 
Harney Drive, Portland 6, Oregon. 


An aggressive Mfr's representative now cov- 
ering the die casting industry in Michigan, 
northern Ohio and Indiana seeks additional 
allied lines. Please reply to Box 8361. 


WANTED—Salesmen, for Chicago area—to 
represent one of finest integrated zinc & 
aluminum die caster; also want exp. assistant 
Supt. to supervise and improve trim & sec- 
ondary operations (age 30-40). Top men 
will receive good salaries and benefits. Box 
8iél. 


Powder Metallurgy Man. Strong Production 
Supervisor. 20 years experience in all phases 
of Powdered Metals. Box 8461. 


August, 1961 


D-M-E HAS OPPORTUNITY 
FOR TWO SALES ENGINEERS 


Nation's leading manufacturer of Standard 
Mold Bases and moldmakers' supplies re- 
quires TWO qualified men to handle estab- 
lished accounts in the Wisc.-Minn. area and 
the Southern States (Tenn., Georgia, N.C., 
S.C. and Alabama). 


Good salary and commission. Car and hospi- 
tal-medical benefits furnished by company. 


Excellent opportunity for the right men with 
engineering education and experience in 
plastic molding and die casting. Prefer men 
with proven ability. Send resumé with photo- 
graph to: Detroit Mold Engineering Co., 
6686 E. McNichols Rd., Detroit 12, Michigan 
—Attn: Mr. L. J. Morrison. 


MECHANICAL ENGINEER—Career oppor- 
tunity in modern, expanding established 
manufacturing firm mass producing small 
metal parts. Top salary, all benefits. Duties: 
full charge of projects including customer 
relations. New York City location. Send 
resume including salary requirements. Box 


8261. 





EQUIPMENT 





FOR SALE—6 Wax Injectors Heavy duty 
type available immediately. For further in- 
formation write to Vac Alloys, Inc., 17695 
Filer Avenue, Detroit 12, Michigan. 


more Opportunities page 6! 








For high-precision 
hollow castings from 
any alloy... 


Jal-Tecelele| 
(OF -Te-Taslie 
Preformed 


in any configuration 


The Sherwood Process 


assures close-tolerance coring accuracy, 
produces hollow sections without design 
compromise ... cuts production costs 


Sherwood ceramic preformed cores are custom 
designed to exacting tolerances to produce smooth, 
as-cast internal surfaces, specific wall thicknesses. 
Substantially volume stable and containing no 
residual gas, they may be used with vacuum-cast 
or air-cast alloys at temperatures in excess of 
3000°F without fracture or distortion. 


Sherwood cores overcome disadvantages of con- 
ventional coring techniques. Custom formulae for 
each application eliminate metal/core reactions 
and assure complete compatability with all meth- 


ods of precision casting. 


Sherwood cores are proving themselves in count- 
less critical applications . . . everywhere. 


Send for 
technical design data! 


Sherwood Refractories 


of H.J.S 


sion 


16601 Euclid Avenue 


e '@il-s'2-1F- tale mm been @lalle) 
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talks D-M-E STANDARD UNIT DIES 
to the Die Designer and Die Maker 


Changeover time goes down 
...Profits on short runs go up! 


Die changes on zinc or aluminum castings which 
normally take 3 to 5 hours are now done in minutes 
with D-M-E Standard Unit Dies. 


D-M-E Replacement Units are fully interchangeable: 
Quickly and easily they're taken out and replaced 
in the Unit Holder . . . production is continued 
immediately! 


Because several jobs can run on one machine, you 
increase profits on short run jobs. What's more, you 
get the quality, the performance and the standard- 
ization of replacement parts needed for volume 
production work. 


DIE CASTERS, DESIGNERS AND DIE MAKERS 
GET MORE FROM D-M-E! 
e AVAILABILITY: D-M-E Replacement Units are carried 
in stock at your local D-M-E Branch for quick delivery. 
e VARIETY: D-M-E Replacement Units are available in your 
UTILITY: D-M-E has a 
Standard Unit Die to fit your machine, whether you require 


choice of steel and hardness. e 


rack and pinion or automatic “bumper-type” ejection. ¢ 
FLEXIBILITY: Complete freedom on three sides of the cavity 
for core or cooling line placement; six leader pins and 
bushings for accurate alignment; “quick change” wedge 
clamps for positive plate positioning. ¢ Start increasing 
profits on your short-run jobs with D-M-E Standard Unit Dies! 


Write for your free copy of Lower Die Cost Through Standardization. 





61-A-DC 


ny DETROIT MOLD ENGINEERING COMPANY 
DIMIE 6686 E. McNichols Road — Detroit 12, Michigan — TWinbrook 1-1300 








Injection and Compression Mold Bases - 
Ejector Sleeves - 


Injection Unit Molds - 
Leader Pins and Bushings + Sprve Bushings 


Chicago * Hillside,N.J. * Los Angeles * D-M-E- Corp., Cleveland, Dayton 


D-M-E of Canada, Inc., Toronto 


Cavity Retainer Sets + Mold Plates + Ejector and Core Pins 
+ Moldmakers’ Tools and Supplies 
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THIS 
TRIGGER 


is your control 
over mold cavity 





surfaces - cleans, 
cools, lubricates in 
ONE OPERATION 


SELF-AGITATING 
LUBRICANT CONTAINER 





Get more usable castings with the 

P-W SYSTEM—universally accepted 

throughout the die casting industry. 
GUN UNITS AVAILABLE SEPARATELY 


Write for additional information to 


PIERCE-WALLER, INC. 


KETTERING P. O. Box 2121 
DAYTON 29, OHIO 








Opportunities 
Continued from page 59 





FOR SALE—Complete small Shaw foundry— 
melting furnace—bake-out oven—alloy steels 
—refractories—chemicals—ready to set up 
and produce castings up to 40 pounds—list 
on request. Charles Zapf & Co., 2423 Main 
St., Evanston, Illinois, DAvis 8-0333. 





FOR SALE 


. Lester 200 ton zinc machine 

. Lester 150 ton alum. machine 

. Lake Erie 250 ton 2AD20 alum. machine 
. DCMT 30 ton zinc machine 

. ABC 30 ton zinc machine 

. ABC 50 ton zinc machine 

. Cleveland 400 ton Alum machine 


In addition we have Tool Room Machinery, 
Production Equipment and Small Tools. 
Direct your inquiries to Ronald Die Casting 
and Engineering, 575 East !0th Ave., Build- 
ing C, Hialeah, Florida. 





FOR SALE 
One Ajax-Tama-Wyatt induction furnace 35 
KW, 58 KVA, 460 V, 126 A, | Ph., 60 C, 
and controls. 
One Nothelfer transformer 40 KVA, 230- 
460 V, 190-87 A, | Ph. 60 C, 55°C, Auto 
9-54. 
All equipment used very little. 
American Meter Company, Inc., 13500 Phil- 
mont Avenue, Philadelphia 16, Pa., Tel. 
ORchard 3-2100. 





ere tiny parts 


Die Cast 


ZINC ALLOY 
Molded 


PLASTICS 
eS sie = 


e=b,, 


Die Cast Zinc tig 
“~ ) J io 
A | Ss 
¢ , a SV 
S Gr 


Molded Nylon, Delrin 
Engineering Thermoplas 


PA 
SS BS 
Coil Bobbins 


Gears & Pinions 


GEAR & PINION 

GUIDE BOOK 

Gives full specs for hundreds 
of combinations of small 

|-pe. die cast zinc alloy gears 
integral with pinions, shafts, 
spacers, etc. and variations 


GRC's unique high speed, automated methods give you high 
quality, uniformly accurate small parts in die cast zinc alloy or 
molded Delrin, 
..@t low cost. GRC experience and exclusive techniques 
open the way to new design freedom, new production and 
assembly shortcuts. Write, wire, phone NOW for samples and 
detailed bulletins. Send prints for prompt quotation. 


NO MINIMUM SIZE: Maximum sizes: 
Zinc Alloy—2” long, '/2 oz. 
Plastic—1 4” long, .05 oz. 


Nylon and other engineering thermoplastics 


GRIES REPRODUCER CORP. 
World's Foremost Producer of Smal! Die Castings 





NEW 


WAX INJECTORS 


32 Ib, CAPACITY 
ON STANDARD MODELS 





MODEL NO. FSIWP 


MODEL NO. FBIWP 


oor 
1 ) 


MODEL NU. HBIWP 


For complete details write direct to 
«yden Hydraulics 


Any Type or Size Unit Ruilt to 
Youur Specifications. 


LEYDEN 
HYDRAULICS, INC. 


_) 157 Beechwood Avenue, New Rochelle, New York © NEw Rochelle 3-8600 1800 North River Ad. * Melrose Park, Ill. 
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HERBERT W. WESTEREN, 
Hayes Ass‘t Director of 


“L. 2 R & D, tells about the 
Hayes way to solve 





VACUUM ‘ 


SINTERING 


TEST IT! You bring your test com- 
pacts to the Hayes lab. where they 
can be heat treated in production- 
scale vacuum equipment under 
varying time/temperature/vacuum 
conditions. Here you prove BE- 
FORE PURCHASE that your work 
is right for vacuum sintering, 
whether it’s stainless steel, tungsten 
carbide, cermets, refractory metals, 
glass preforms, or other ferrous or 
non-ferrous materials. You also 
determine whether or not you need 
atmosphere-protected presintering 
—a frequent requirement in this 
type of processing. 

DUPLICATE RESULTS! Next you 
work with our furnace appli- 
cations engi- 
neers to obtain 
the exact 
VACU - MAS- 
TER® design 
you need, tak- 
ing in consid- 
eration: size of 
workpieces, 
amount of pro- 
duction, fixtur- 
ing, tempera- 
ture range, 
degree of 


Model VAC-50 Series 
Cubicle Vacu-Master, 
vacuum, heat- compact coid-wall 
ing and cool- vacuum furnace. 
ing cycles, type and volatility of 
sinter binder, evolved gases. etc. The 
lab-proved procedure takes form in 
a Vacu-Master design engineered 
for your job—the right heating 
elements and power, the right size 
of heating and cooling chambers, 
the right pumping system, the right 
controls and instrumentation. 
RESULTS? GUARANTEED! Hayes 
Vacu-Masters are right now sinter- 
ing stainless steels at 2,150°F to 
2,300°F (depending on size and 
analysis of work). They’re sintering 
tungsten carbides at 3,000°F to 
3,200°F. They’re sintering glass pre- 
forms and other electronic compo- 
nents. They're treating titanium, 
hafnium, zirconium ... AND 
THEY’LL TREAT YOUR WORK 
RIGHT! 
TRY HAYES! Take advantage of our 
store of metallurgical know-how 
and experience-proved furnace 
designs. Write for VACU-MAS- 
TER vacuum furnace Bulletins 
< 6010-B, 5709- 
B, S70P-A s.. 
or ask for a 
date to visit 
our lab. C. I. 
Hayes, Inc., 
| 819 Welling- 
ton Ave., 
Cranston 10, 


Cc. i. HAYES, INC. 


Established 1905 


it pays to see Hayes for metallurgical 
guidance, lab. facilities, furnaces, atmos- 
phere generators, gas and liquid dryers, 
pHayes-Master (TM) power controls, induc- 
tion generators. 

——vo— 
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new products 
& developments 


Continued from page 15 


Vibratory finishing 
machines 


ABRADO FINISH CORP.—A new line 
of vibratory finishing machines re- 
quires no special floor installation. 
Units in sizes from 1/10 to 20 cu. 
ft. capacities will clean, descale, 
deburr, radius, finish, burnish, 
color and abrade castings. 
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Tachometer 


RAMPE MANUFACTURING CO.— 
Tachometer measures barrel speed 
on tumbling machines and mixers, 
and operating speed of machine 
tools and special assembly devices. 
Shaft speeds from 0 to 2500 rpm 
can be measured. 
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Lead screw tapper 


PROCUNIER SAFETY CHUCK CO.— 
Model 3-AL lead screw tapper for 
automatic and semi-automatic tap- 
ping allows controlled uniformity 
and precision that never varies. 
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HARDENED STEEL 
DIE CASTING 
PLUNGER RINGS 
by 


AUTO 
DIESEL 


1” dia. x %” 
and up 

Cut die cast pro- 
duction costs — 
reduce downtime 
with rings made by 
the world’s quality 
ring manufacturer. 
The hardened steel 
ring illustrated is re- 
sistant to heat and 
abrasion. Other 
Auto Diesel prod- 
ucts custom manu- 
factured to your 
specific require- 
ments. 

1. Rings of all ma- 
terials for industrial 
purposes. 


2. Plungers for zinc. 


3. Plunger tips and 
rings for aluminum. 


Try it Today .... You'll 
Standardize Tomorrow 


THE AUTO-DIESEL PISTON RING CO. 


3141 Superior Avonue * Cleveland 14, Ohio 
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Electric hand grinder 


VICTOR J. KRIEG, INC.—Lesto GE/- 
USL 33/1 is a heavy duty tool with 
unlimited grinding possibilities. It 
has particular application in the 
die casting and tooling industries. 
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Sintering vacuum furnace 


SAV TIME 
SPACE and DOLLARS 
FOR DIE CASTING PLANTS 
» EVERYWHERE! 


© PALLETAINERS 


Palletainers have simplified material handling problems for Die 
Casting plants and foundries from coast to coast. These versatile, 
ABAR CORPORATION—Series 90 vac- practically indestructible containers will save time, money and man- 
power on the production line, in storage and shipping. And... 
; : : ‘ Palletainers carry loads of 500 to 6,000 pounds with perfect safety. 
production sintering use. It is de- Form-welded steel legs provide 8-way entry for fork trucks and 
signed for ease of operation and safe, ceiling-high stacking. Full visibility permits speedy inventory 
adaptability to future operating re- and the sturdy welded steel mesh protects cargo perfectly. 
quirements. No matter what you manufacture—store or ship, you need 
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uum furnace is for research and 


Thread forming insert hi = SPECIAL OFFER 


You can try Palletainers right in your 
own plant on a 60-day memo billing 
basis. Your obligation is freight only! 


UNION STEEL 
Palietainers simpli working storage— 1 RO D U CTS co. 


save valuable floor space. Stack safely 550 N. Berrien St., Albion, Michigan 
with contents visible. 


Palletainers afford a versatile warehouse 
bin arrangement. Palletainers with side or 


GROOV-PIN CoRP.—Tap-Lok thread end gates may be opened or closed with- Pleose hove o USP Moterio! Hondling 
forming insert eliminates chips dur- out affecting rigidity of stack. Engineer contact me ot once 
ing the tapping operation. Instead oe Nome 
of cutting the thread, the insert 
forms threads by means of narrow, - 
threaded lands on the insert, with ‘ @ Company 
angles so designed that they cause : 
metal to flow around the insert as 
it is driven on. 
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Please send me complete information on 
USP Palletainers 


Title 


Address 
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American Foundrymen's Society Consolidated Astronautics, Inc 
ms American Smelting & Refining Co., Conversion Chemical Corp. 
index Federated Metals Division Cratex Mfg. Co., Inc. ... 
American Zinc Sales Co. .......... 
Apex Smelting Co. 0 


rd Arwood Corp. ...... 
of adve rtisers Auto-Diesel Piston Ring Co., The Detroit Mold Engineering Co. 


Dodge Stee! Co. : 
B Dow Corning Corp. 


B & T Machinery Co. G 


A Grafo Colloids Corp. 
Abbott Ball Co.. The . Gries Reproducer Corp. 
Acheson Colloids Co. Carborundum Co., The 
Advance Tool & Die Casting Co. Electro Minerals Div. ............ 43 H 
Alan Wood Steel Co. Donald Carroll Metals, Inc. 52 
Aluminum & Magnesium, Inc. Casting Engineers, Inc. 16 C. |. Hayes, Inc. 
Aluminum Smelting & Refining Cast-Master, H-P-M Div. l Heatbath Corp. 
Co. Certified Alloys Co. Cov. Il Hitchiner Mfg. Co. 
Hoover Co., The 
H-P-M Div., Koehring Corp. 





International Minerals & Metals Corp. 


K 
Kerr Mfg. Co. 
Kux Machine Co. 

L 
Latrobe Die Casting Co. 
Lester-Phoenix, Inc. . 
Leyden Hydraulics, Inc. 

M 
Midwest Precision Castings Co. 
Milwaukee Die Casting Co. 

N 


National Lead Co., Metal Sales Div. 21 
New England Die Casting Co. 
New Jersey Zinc Co., The . 

° 


Olin Mathieson Chemical Corp. 


P 


Pierce-Waller, Inc. 


Ransburg Electro-Coating Corp. 
Reese Metal Products Corp. 
Reynolds Metals Co. 
Richards Tool & Mold Co. 


A QUALITY PRODUCT WHICH MEETS 


i e Ss 
THE MOST EXACTING REQUIREMENTS aie wali 


OF THE DIE CASTING INDUSTRY gh oon 


Superior Industries, Inc. 


T 


INTERNATIONAL [igen 


MINERALS and METALS 2 


Union Carbide Chemicals Co. 


C @) R p @) R AT | @) N Union Steel Products Co. 


v 
11 BROADWAY @ NEW YORK 4, N.Y. Vanadium-Alloy Steel Co. 13 


Vascoloy-Ramet Corp. 18 
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If it’s the full treatment 
you're after, call a Hoover Man 


die castings. No wonder more and more 


Whether it’s design . . . engineering .. . 
die making . . . production . . . or inspec- 
tion, Hoover has an exceptionally quali- 
fied team of experts. And they're backed How about you? 
by 36 years of experience in turning out treatment—or any part of it—better call 
the highest quality zinc and aluminum a Hoover Man. 


THE HOOVER COMPANY, Die Casting Division, North Canton, Ohio Die Casting specialists since 1922 ® 
In Canada — Hamilton, Ontario 


DIE CASTING » HOOVER 
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companies are depending on Hoover to 
get the whole job done—and done right. 
If you need the full 





LIGHT, DURABLE ALUMINUM 
HELPS BUILD MODERN MOTORS 


Whether you’re mowing the lawn or motor boat- 
ing, enjoying air conditioning or running a power 
saw, you are relying on motors—and aluminum. 
The power and efficiency of these mighty units 
help you perform many tasks better and faster, at 
considerable saving of energy. 

The growing motor-building industry serves 
you and itself exceedingly well—through alumi- 
num. Lightweight aluminum gives extra ease of 
handling to motor-equipped appliances, and its 


ability to resist rust, corrosion, pitting and chip- 
ping assures longer, trouble-free life. Aluminum 
contributes strength wherever it is used, reduces 
costs as it saves steps in the production process. 

Apex Smelting works hand in hand with the 
builders of modern motors. Apex aluminum 
alloys, scientifically produced to each manufac- 
turer’s exacting requirements, are significant factors 
in the outstanding performance and quality you 
enjoy in today’s motors. 


Warehouse distributor of ALCAN foundry alloy ingot 


APEX SMELTING COMPANY 


Producers of ALUMINUM, MAGNESIUM AND ZINC ALLOYS 


LONG BEACH 10, CAL. 
SPRINGFIELD, OREGON (National Metallurgical Corp.) 


CHICAGO 12 CLEVELAND 5 


Research 
leadership 
back of 
every ingot 
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Your products may also be produced better and more 


efficiently with the help of aluminum castings. Apex Smelting 


and the companies it serves in the die casting and foundry 
industry stand ready to assist you and your engineers. 








